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GENUINE 
Manganese Steel 


Parts for all makes of crushers, as 
JAWS, CHEEKS, TOGGLES and BEARINGS 
Concaves, Wearing Plates, Heads, etc, 
TEAM SHOVEL TEETH, POINTS and BASES 
Lips for Gold Dredges and Steam Shovel Dippers 
Chutes, Grizzlies, Pins, Bushings, etc. 
Beveland Spur Gearing for Steel Mills, Cement Plants 
KOMINUTER PLATES 
Revolving Screens or Trommels 
Mine Car Wheels Roll Shells Grizzly Bars 


AMERICAN BRAKE SHOE AND 
FOUNDRY CO, 


30 Church St., Western Union Bldg., 


ALLIS-CHALMERS COMPANY 


POWER AND ELECTRICAL 
MACHINERY 


General Offices - Milwaukee, Wisconsin 


SMITH MIXER 


SYMONS 
CRUSHERS 


See our advertisement on page 61 














EQUIPMENT COMPANY Ill. 








Dr. Chas. F. McKenna 


CONSULTING CHEMIST AND 
CHEMICAL ENGINEER 
Specializing in Qualities of Materials 
INSPECTION—PROCESSES OF 
MANUFACTU RE= RESEARCH 


50 Church Street 








New York City. 








‘Lehigh”’ Portland 
CEMENT 


High Tensile Strength Finely Ground 
Light and Uniform in Color 
Recommended for High Class Engineering Work 
Manufactured by 
LEHIGH PORTLAND CEMENT Co. 
ALLENTOWN, PA. 


Western Office 


725 Rockefeller Building Cleveland, Ohio 








BLACKMER & POST PIPE CO. 
ST. LOUIS 


Vitrified Pipe Exclusively 





LARGE SIZES A SPECIALTY 


New York Chicago 
Bias 
‘“The best not the cheapest. ’’ - ‘ . “ : ; : : Y 3 2S 
Our “Data” tell all about HIGH DUTY PUMPING ENGINES papersoeniiins 
‘BESSEMER PAINT” phage one 
REN Vertical Triple Expansion and Horizontal Compound Industrial Photographs 
__ RINALD BROTHERS THE WILLIAM TOD COMPANY, Youngstown, Ohio " akon. 
42-1146 N. Hancock Street, Philadelphia Erie R.R. Studio Tel., 2405 Jersey City 
Foundry Equipment } THE RECOGNIZED STAN DARD For Interesting and Valuable 
siitinids atid . a 3 ALL SIZES INFORMATION 
a | row ee ee see ie 
. VITRIFIED GLAZED CLAY WRITE US NOW ; . 
Complete Equipments Cunningham Coal Tar Paint 
Gray Iron, Malleable, Steel, Brass, EVENS & HOWARD BRICK Xi. St. Louis, Mo. pitteia tie 
Car Wheel and Pipe Foundries 
; : MARYLAND STEEL CO. 
WHITING FOUNDRY Harvey 


Sparrow’s Point, Md. 








STEEL TANKS 
i Tower Tanks Tank Cars 
Standpipes Vats and Kettles 
THE 


KENNICOTT COMPANY 


Chicago Heights, Ill. 
CHEMISTS ENGINEERS 
MANUFACTURERS 











Permanent Impervious 
3 inch to 36 inch 


Standard and Double Strength 
Vitrified Salt-Glazed Sewer Pipe 


The SANITARY Sewer Material 


W S DICKEY CLAY MFG CO 
Kansas City Mo 


f 
1896 HIGtl GRADE 1896 


‘* PIONEER” ASPHALTS 
used with unqualified success since 1896 
See our advertisement on pages 2 and 3 


THE AMERICAN ASPHALTUM & RUBBER CO. 
600-614 Harvester Building, Chicago 














LOOMIS FILTERS 


Improved Established Results 
System 1880 Guaranteed 
LOOMIS-MANNING FIILTER 
DISTRIBUTING CO. 

Main Office, 828 Land Title Bidg., Philadelphia, Pa. 
New York Boston Baltimore Washington 
Buffalo Chicago 








LATROBE FLANGES 
Soft Steel Weldless Flanges 
Forged and Rolled from 
SOLID STEEL INGOTS 
iitable for High-Pressure Steam, Water or Gas Line 
For Details asto Prices, etc., address 
RAILWAY STEEL-SPRING CO. 


General Offices 
Cortlaadt Bldg., 30 Church Street, New York 
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MACOMB SEWER PIPE CO. MACOMB, ILL. 


Superior Vitrified Sewer Pipe Double Strength Extra Thick Culvert Pipe 


GOODRICH 
CONVEYOR BELT 
Improved Method of Construction. 
Write for special literature. 

The B. F. Goodrich Company, 

Akron, Ohio 


See our advertisement on page 68 














SARCO 


MINERAL RUBBER PIPE COATING 
Proved Value 


SA RCO 
No. 6 WATERPROOFING 


Permanently protects any character of construction from damage by water 
INQUIRIES SOLICITED 


STANDARD ASPHALT AND RUBBER COMPANY 
205 La Salle Street, Chicago 


Maximum Protection 





Will Furnish and Erect in 
United States and Foreign Countries 


Wooden Stave Pipe 
EXCELSIOR WOODEN PIPE CO. 


San Francisco 
Advertisement is on page 15 








ALL SIZES 
Monmouth Sewer Pipe 


Made by 
MONMOUTH*“MINING AND MFG. CO. 
Monmouth, LIL 











MAKE TIGHT STEAM 
JOINTS BY USING 


Samples and Circulars free 





COnRUGATES GUPPELE Gaseels 


FOR FLANGED PIPES 


CYLINDERS, CHESTS, Etc. 
UNITED STATES MINERAL WOOL CO., 140 Cepar Street, New York City 
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Views Showing Various Uses of “Pioneer” Asphalt Materials. 


. Railroad bridge, Gary, Ind., wat 
proofed with ‘‘Wasatch” Mastic. 


n road near Columbus, Ohio, 
Waterproofed with ‘“Pioneer’’ Road 


Asphalt 


Bridge at Saginaw, Mich., ‘‘Pioneer’’ Fill- 
er Asphalt used in joints of creosoted 
wood blocks 

Washington Street Tunnel, Chicago, 

aterproofed with ‘“Pioneer’’ Water- 
proofing Asphalt. 


4. B > at Janesville, Wis., paving brick 8. Macadam 


d with ‘Pioneer’ Filler Asphalt 


“Pioneer” Sheet Asphalt pavement, Bay 


City, Mich. 9 


10,000,000-gallon reservoir at Monterey, 
Mexico, waterproofed with ‘‘Pioneer”’ 
waterproofing asphalt. 


7. Applying ‘‘Pioneer’’ Filler Asphalt on 
brick paving. 


. Carnegie 


10. 


bound and 


Pioneer’ 


street paving. 


Viaduct, Joplin, 
Structural Paint. 


“Wasatch” 


Road 
waterproofed with 
eer’ Road Asphalt. 


Library, 


. Tabernacle, Salt Lake City, Ut 
“Pioneer” Mineral Rubber Roof 
Cement. 

. Concrete bridge, Waterloo, Iowa, wat 
proofed with ‘‘Pioneer’’ Mineral Ru 
ber Paint. 
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° e ° referred to both the chain gage at the cable sec- each curve is represented separately on an « 
A Comparison of Stream Discharges Indi tion and hook gage at the diversion dam. j larged scale, and is marked “Low Water Curve 
cated by Current Meter and by Weir It was thought that the hook gage would be a Those for the dam represent theoretical dis- 
Formulas, Yakima River, Washington. stable index of the discharge, since it indicates charges with “Sluiceway Open” and “Sluiceway 
é atte . s the head of water passing over the dam, and, Closed. It will be noted that the measurements 
By J. C. STEVENS,* Assoc. M. Am. Soc. C. E. — - 2 ; . 
; once the coefficients were determined, it was be- referred to the chain gage fall very consistently 
A rather interesting comparison has recently lieved that no additional measurements would be on the discharge curve, while those referred to 


been secured at the gaging station on Yakima 
River, near Wapato, between results secured with 
a current meter and those obtained by formula 


required. How well our assumptions in this re- the hook gage are much more scattered 
spect were fulfilled is well illustrated by the ac- 


The accompanying table gives the results of the 


companying diagram (Fig. 8). Three discharge discharge measurements referred to both the 
for an overflow dam. curves are shown, one for the gaging station chain gage and the hook gage, and the coefficients 
The gaging station is maintained by the U. S. wherein the discharges obtained by current meter for discharge over the dam for the formula 
Geological Survey in co-operation with the U. S. have been referred to the gage heights from the 


teclamation Service. It owns and _ operates chain gage at the cable at the time of measure- 
the Sunnyside Canal which diverts water from ment. The other discharge curve is for the diversion In determining the 


Q=CL H's. 


coefficient for discharge over 








Fig. 1. April 23, 1909, With 1.43-Ft. Head of Water. 





Fig. 2. June 14. 1909, With 3.1-Ft. Head of Water. 


FIGS. 1 AND 2. DIVERSION DAM, YAKIMA RIVER, NEAR WAPATO, WASH.; SUNNYSIDE IRRIGATION PROJECT. 


(Published by permission of the U. S. Reclamation Service.) 


Yakima River at this point The diversion dam, wherein the same 


the overflow apron. There is a sluiceway in the 
dam 6 ft. wide and 7 ft. deep. During the low- 
water period this sluiceway is closed by flash 


boards. At the left end of the dam are control- Date 
: : : P 4 . y Oe 
ling gates for diverting water into the Sunnyside No. (1909) 


Jan. 22... 


Canal. In the forebay above these gates, a hook Feb. We as. 


te coho 
<2 
o 


gage has been installed, which indicates the head oe . 

of water flowing over the dam. About 1,000 ft. 2 [a 
> « . » 

below the dam a gaging station has been installed 6 May o 


De-l 
oq 
c 
a Be 
_ 
yo) 


where measurements are made from a car and 
cable. A chain gage operated on a cantilever 


> 
ag 
i= 
a] 
@® 
to 
374 


10 July 13 

beam has been installed at the cable section. The 11 July 14 
discharges measured at the cable are those pass- a wd = 
ing over the diverting weir. During the season of 14 Aug. 10 
1909, twenty discharge measurements were made 12 — = 
from the cable, and each measurement has been 17 Sept. ‘ 
*District Engineer, U. S. Geological Survey, Tilford i Sent. 25 


Bldg.. Portland, Ore. 


8 
Z 
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to 
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DISCHARGE 





discharge measurements the dam with sluiceway open, the dischargé 
dam (Figs. 1 to 3) is of ogee section, 500 ft. in are plotted with the gage heights observed on the through it has been deducted 
length on the crest. The crest is 7.5 ft. above hook gage as coordinates. 


MEASUREMENTS OF YAKIMA RIVER, NEAR WAPATO, WASH., 1900 


Ga 





Area of Mean ve Discharge height 
section locity ft. cu. ft. Chain Hook Coeffi 
Width sq. ft per sec cient (C.) 
- <2 1,320 3,2 2.97 
974 1 2.92 
1,330 3 3.16 
1,930 8 F 
1,540 $ 
1,910 8 
2,420 6.81 16. 
1.870 4.65 8 
1,520 3.15 4 
1,210 2.28 y 
1,140 1.96 2,2 
SOS 1.16 
710 1.01 
549 0.61 
502 0.45 
529 0.55 7.62 
470 0.48 10.90 
457 0.41 10.60 
428 0.39 9.12 
2.970 11.10 32,000 4.30 





and the length of 
The lower portion of dam considered as 494 ft. The measurement of 
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Aug. 15 indicates the amount passing the sluice- Notes on the Proposed Sewage Disposal 
way. It was closed from Aug. 14 to Nov. 1. ° Y 
.' ‘ aS 
It will be noticed that the general tendency Plant for nr, ani el 
sy tRE TFROOMA? , «Ss80C. M. £ . soc uu. 
is for an increase in the coefficient as the head By MORRELL VROO ' , 
increases. The coefficients for heads less than After some two years of experimental work to 
Q.2-ft ire inordinately large. This is probably determine the best means of treating the sewage 
due to the fact that the crest of the dam is not of Gloversville, N. ¥., the city let a contract for 
absolutely level Elevations of its crest were de- disposal works in December, 1909. The sewage 
termined at 5-ft ntervals, and the mean eleva- presents unusual difficulties on account of the 
tion used in setting the hook gauge. A variation large amount of tannery wastes which it con- 
of about 0.2-ft. was observed between the highest tains. On this account and also because of the 
ind lowest point n the crest small dry-weather flow of the creek into which 
i a 10% St te) Ss 0 t rest. 3 
At all stages the head of water is affected more the effluent will be discharged the sewage will be 
: less }v driftwood, which invariab’y dges on sereened, passed through primary settling tanks, 
if | 
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FIG. 3. 





the crest of the dam It is believed that this is 
a partial explanation, at least, of the inconsis 
tency of the measurements when referred to the 
hook gage. At each freshet the area on the crest 
of the dam obstructed by driftwood is changed 
so that the head of water is not always a stable 
index of discharge. 

Fig. 1 and 2 show the dam under different con 
ditions as regards this feature of driftwood. They 
were taken within seven weeks of each other. 
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DISCHARGE CURVES FOR CABLEWAY GAGING 
STATION AND FOR DIVERSION WEIR, AT WAPATO 
STATION, YAKIMA RIVER; SUNNYSIDE IRRIGATION 
PROJECT, WASHINGTON. 


sprinkling filters, secondary settling tanks and 
sand filters. The following notes outline the 
nature, dimensions and capacity of the various 
parts of the plant and the proposed method of 
operation. 

The plant consists of valve and screen cham- 
ber, two circular vertical flow primary settling 
tanks. one dosing tank, 3.07 acres of sprinkling 


filters, two secondary vertical flow settling tanks, 


27> acres of sludge beds, 2.71 acres of sand 
filters. 
SCREEN CHAMBER.—The screen chamber is 


rectangular in form, about 12 ft. sq. 


and 6 ft. 


*City Engineer, Gloversville, N. Y. 





deep, constructed of reinforced concrete. It is in 
no sense a grit chamber. It will contain a screen 
of flat iron bars, spaced 14 ins. apart. 
PRIMARY SETTLING TANKS.—The vertica 
tlow primary settling tanks are two in number, 
circular in form, having a conical bottom. The 


eylindrical part is 36 ft. 4 ins. in diameter at the 
top, 35 ft. at the base and 51 ft. deep. 
bottom IS ft. 
tank will sewage. 
have a 


The coni 
cal is approximately deep. 
contain 48 ft. of The tanks 
wooden inlet trough connected by a 3-fl 
pipe to a distribution ccne, 1S ft. 6 ins 
in diameter, 31 ft. down from the top of the tank. 


Each 


wooden 


There are four collector troughs at the surface 
of the tank. For the removal of the sludge, ther 


is a 10-in. cast-iron pipe from the bottom of the 
vf each tank, which is operated by valves 


under either a 1-ft. or 6-ft. head of sewage in the 


cone 


tanks, which will deliver the sludge to th: 
sludge beds by gravity. These tanks are con- 
nected with a dosing chamber planned to give a 


variable head from O to 5 


ft. on the sprinkling 

nozzles, and of such shape as to give nearly a 

uniform quantity of sewage on the area covered 
by the nozzles. 

SPRINKLING FILTERS.—The sprinkling fil- 


ters are to be constructed of reinforced concrete. 
They will contain 5 ft. in depth of crushed stone, 
varying in size from 1% to 2% 


24%, ins. There will 
be 950 sprinkling nozzles, giving a square distri 
bution. The sewage is to be delivered to the noz 
zies by cast-iron risers through 6-in. vitrified tile 
distribution pipes, 


forced-concrete 


connected 
distribution 


with three rein- 
mains beneath three 
and inspection galleries of 
reinforced concrete built in the filters, with flush- 
ing ports at the end of each lateral underdrain. 
The underdrainage system is to consist of either 


longitudinal flushing 


(1) conerete channels, covered by 1 x 3 16-in. 
slabs, on which the stone are placed or (2) of a 
concrete floor with 6-in. half-tile underdrains, 


slotted at the sides, spaced 5 ins. apart. The 
underdrain laterals end in four longitudinal un- 
derdrain collectors,. which empty in a main col- 
lector connected with the secondary settling 


tanks. 

The sprinkling filters will be covered during the 
winter with rough plank, supported by reinforced- 
concrete beams and The 
removed during the warmer months. 

SECONDARY SETTLING TANKS.—The 
ondary settling tanks are the same in design as 
the primary tanks, that their cylindrical 
portion is 11 instead of 31 ft. in depth, and that 
the sludge will flow into a circular pump well 12 
ft. in diameter, and will be pumped by a 
centrifugal pump to the sludge pipe and 
flow by gravity to the sludge beds. 
beds constructed 


columns, roof will be 


sec- 


except 


G-in. 
thence 

The sludge 
the and 
underdrainage, 
to make the 
The embankments will be of the ma- 
terial stripped from the surface. 

SAND FIL’LERS.—The sand filters will be 4 ft. 
in depth, of coarse sand obtained by selection or 
by screening and washing, 


are by 
gravel 


where 


removing 
without 
necessary 


sod 
using the natural 
and adding gravel 
beds level. 


and will be under 
drained by 6-in. circular vitrified pipe 20 ft. ec. to 
c., With open joints surrounded by 1% ft. of coarse 
screened gravel. 

OPERATION.—The the main 
will the screening chamber, from 
which it will pass to the two sedimentation tanks. 
With an average flow of sewage of 3,000,000 gals. 
per day, the velocity of sewage in the vertical 
tanks will be 8.65 ft. per hr., and the time of 
passing through the tanks 3.47 hrs. With a max- 
imum sewage flow at the rate of 5,0Q0,000 gals. 
per day, the velocity will be 14.5 ft..per hr. and 
the period in the tank 2.07 hrs. 

The dosing tank will have automatic apparatus 
that will eapable of dosing the sprinkling 
filters at a maximum rate of 10,000,000 gals. per 
day. 


sewage from 


sewer enter 


be 


The distribution system and nozzles in the 
sprinkling filters will care for the sewage at the 
maximum rate of 10,000,000 gals. per day, and 


the filters are planned to operate under an aver- 
age of 1,000,000 gals. per acre per day. 

The effluent from the sprinkling filters will pass 
into the two secondary tanks. With 
flow through the vertical tanks 


an 
at the rate 


average 


of 





April 28, 1910. 
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3,000,000 gals. per day, the rate will be 8.65 ft. 
per hour, with a period in the tank of 1.16 hrs 
At a rate of flow of 5,000,000 gals. per day, the 
velocity will be 14.5 ft. per hr., and the period 
in the tank 0.69 hrs, 

From the secondary tanks the sewage will flow 
to the sand filters, on which it will be treated at 
a rate a little in excess of 1,000,000 gals. per day. 

The effluents from these sand filters will flow 
into the creek. The sludge will be permitted to 
dry on the sludge DSeds and will then be deposited 
on sandy soil, in the vicinity of the plant, and on 
land owned by the city. 

Mr. Harrison P. Eddy, M. Am. Soe. C. E., of 
Metcalf & Eddy, Boston, Mass., is consulting en- 
gineer. The contractor for the plant is Mr, Al 
bert L. Willey, of Binghamton, N. Y. 


The Stadia and Stadia Surveying. 


By E. M. DOUGLAS,* M. Am. Soc. C. E. 





It is with the hope of increasing the popularity 
of a very useful engineering device that the fol- 
lowing notes on the stadia are written. For 
more than twenty years the writer has missed 
no opportunity for recommending the stadia for 
distance measurements where extreme accuracy 
was not required, and he has yet to find a single 
person who after giving it a fair trial did noi 
speak in its favor. The stadia has been used in 
the United States for more than 50 years, but 
there still seems to be a widespread belief that 
it is at best but a very crude method for de- 
termining distances. 

Numerous comparisons between stadia meas- 
urements and measurements by chain, steel tape 
or triangulation have been made by various pub- 
lic organizations as well as by private individ- 
uals, with results that show that for ordinary 
stadia work errors should not average more than 
1:600 while for work of a high grade the errors 
may range from 1:1000 to 1:5000 or even less 
It is true that for a single short line there may 
be an error much larger than 1:600, but sines 
plus and minus errors tend to balance for long 
lines, the relative accuracy of measurement in 
creases with the length of the line. 

The following table gives the length and ratio 
of errors for various lines. It will be noticed 
that the ratio of errors varies greatly for the 
Mexican boundary work. The reason for this 
is that the work was carried on under very 
unfavorable conditions, some of them as bad as 
will ever occur in actual practice. Chain meas 
urements over varts of the same lines gave 
errors as compared with triangulation ranging 
from O to 1:S27 with a mean of about 1:1440. 
This good result for the chain occurred only 
after six errors of an entire chain length each 
were discovered by comparison with the stadia 
distances for the same lines; had these errors 
not been eliminated the mean chain error would 
have been about 1:520. For some portions of 
the Mexican boundary line the conditions fot 
chaining were so unfavorable that measurements 
by that method were not attempted, = stadia 
checked by triangulations alone being used. 

ERRORS OF STADIA MEASUREMENTS 
Number Length, 
Authority of lines. miles, 

1 Lake Survey...... FOC 1% 

2 St. Louis Survey.. ‘ 

3 Idaho Boundary.. 
{ Mexican Boundary. 
) 
} 





6 &.1 
7 13.5 
Bis “Se,  o 3° aes 14.0 
9 61.1 
10 ar i le“s 670 
1 Land Barvesy. os cscs swore ’ a6 
a ee ee er 2 36 


*Corrected chain error 1:1375. 


Good stadia work is dependent on several fac- 
tors besides the skill of the observer; the in- 
strument, the rod, the value adopted for the 
cross wire interval, and the conditions under 
which the work is carried on are all influential. 

For the sketching of topography, as in ordi- 
nary map work, a telescopic alidade used in con- 
nection with a plane table is the best; for tra- 
verse, for the subdivision of land or for railroad 


*Geographer, U. S. Geological Survey, Takoma Park 
= SS. 





reconnaissance surveys, an engineers’ transit 
fitted with a vertical circle is the instrument 
recommended. With either instrument a good 
telescope is essential; this should have a first 
class object glass, accurately ground, with a 
clear aperture of not less than 1 in. and not 
necessarily over 14 ins. The eyepiece should be 


direct and have a magnifying power of about ZO 





to Zo diameters. 

There should be four cross wires of spider web 
or platinum. Lines ruled on glass art often 
used, but they collect dust and moisture and 
absorb considerable light. Three of the lines 
should be parallel and at equal intervals apart; 
the fourth, the vertical wire, should be at righi 
angles to the others. These should all be fixed 
in position on the cross wire ring and adjusted 
by moving the entire ring only It might be 
thought that movable stadia wires, which could 
be adjusted for any interval, would be preferable, 
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Graduation of Stadia Rod Details of Stadia 
Used by the U. S. Geo- Rod. 
logical Survey. 
but because of their liability to unexpected 
changes they are universally condemned. a 
Every one who uses the stadia has ideas of 
his own as to what style of rod is best. The 
writer believes that no one style of rod is best 
suited for all classes of work. It is his opinion, 
however, confirmed 


y the opinions of not less 
than a hundred engineers with whom he has dis 
cussed the matter, that rods of the simplest de 
signs are best Such a design is illustrated here 
with For large-scale work with maximum dis- 
tances of 1,000 ft. smaller subdivisions than 
tenths may be needed and can be made by alter- 
nate white and black (or red) lines on the side op 
posite the saw-tooth divisions. For maximum 
distances up t 


» 2.500 ft. a single foot only need 
be subdivided into tenths, the remainder of the 
rod being divided into 1-ft. blocks, alternately 
red and white 

The rods may be home made and should not 
cost more than about 83 each. The specifications 
for them are as follows: 




















13 
be of clear Straight-grained, wel easo 1 wh 
oto (or 4) ins. wide, 7% (or 4) i k and 1 
hinged at the 6.6 f mark with two 4 
1 or riveted 1 place A hand-hold s 
on 3 27 ins. bolted to upper end, proje 1d 
yond rod when folded Ends of rod protected w 
ly %4-in. strap iron screwed 
Paint entire surface of rod with two coa wl I 
and one coat white ename Subdivid » te 
the 5/10-ft. mark made 2h in in height, the 
marks one-tenth high The ev foot mark ind figu 
to be painted with scarlet v pa 
other marks uss bl ) » 
tenths in height, us o mak i 
with straight stem, % curv i ha 
dried, sandpaper light ust ¢ ) 
About 5/10-ft. from » attach pit oO hick eatl 
2 ~ ins. to keep painted face rom rubt rere 
when rod is closed If desired » keep oO} W 
in use, bolt a plate staple on inside of h riy 
its lower end to project through a slot in rod, a wood 
pin through this will hold rod open Provid i 
strap to hold ends er when rod is sed 
The following modifications in these spec 
tions are suggested as desirable under ertain 
conditions The hinged joint may be omitted, in 
Which case the rod should be braced by a 2% 
in ‘.-in G-ft. pine strip screwed on back 
forming with the rod a T-section This pie 
may be tapered towards the ends to Width o 
lin. Strips of wood \4-in. 1 in. may nailed 
to sides of rod so as to project 4-in. above its 
face and aid in protecting the graduations from 
injury. The saw-tooth graduations nay be 


placed on opposite sides of the rod for alternate 
foot lengths 


For long lines—over half a mil onger rods 
with movable targets are often desirable th 
targets may be f metal or wood, or even o 
paper for temporary use. For still longer line 
the stadia wires may be revolved so as to per 
mit observing on a horizontal rod, or series o 
rods. Or a flag-pole may be fixed in the ground 


While a second is moved into position by signals 
from the instrument man, the distance bety 
the two rods is then measured with steel 

A modification of the stadia method to suit 


such conditions is occasionally met with which 


consists of a micrometer eyepiecs With a cross 
Wire moved bv revolving a screw which has a 
graduated head A constant length of rod, a 


rod with two fixed targets, or two flag poles at 
a given distance apart are then used The value 
of one division of the micrometer head is de- 
termined by observing on a rod set at a known 
distance The length of the rod for any posi- 
tion may then be found in micrometer division 
and thus the distance computed with consider- 
able accuracy. This method has been used with 
great succesk in carrying on reconnaissance sul 
veys for the government in Alaska and else- 
where. 

For careful work it is important that the rod 
be held verticall 





when readings are taken. To 
insure this plumbing levels or a_ plumb-bob 
should be provided A smal! adjustable circular 
level on a metal shelf screwed to the back of th 
rod at a suitable height will be found most con 
venient. Many rods have been made and used 
having other units than the foot or meter, the 
unit being such as to give even distances in feet, 
meters, or miles, for a particular cross-wire in 
terval. This plan has so many disadvantages 
that it cannot be recommended for adoption 
under any circumstances Rods thus graduated 
must be used with a certain instrument only 
and they cannot conveniently be used _ for 
leveling. 

Probably ‘the most important thing to be con- 
sidered in stadia work is the value to be adopted 
for the cross-wire interval. The distance between 
stadia wires bears the same relation to the focal 
distance that the rod reading bears to its distane 
from the instrument (disregarding for the pres- 
ent the constant C). The cross-wire setting for a 
ratio of 1 unit to 10 or 5 to 500 (the foot bein 
the usual unit in the United States) will, there 
fore, be 1/100 of the foeal distance It is 
important that when the instrument maker com 
putes the intervals for setting the cross wires he 
focus the telescope for the arerage length of sight 
and that the interval be made as nearly as pos- 
sible with the ratio of 1:100 


That which affects most seriously the val 





all stadia readings is refraction; irregular refrac- 
tion; unequal refraction, generally spoken of 
“boiling” of the air. This matter was thoroughly 


investigated by Prof. L. S. Smith of the Univer 
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sity of Wisconsin, while employed as a transitman 
yn t United States and Mexican boundary sur- 
vey in 1892-3 and privately in 1894.* Prof. Smith 
proved conclusively that refraction is one of the 


and that 
the refraction changes appreciably for such slight 
that the two 


greatest causes of error in stadia work, 


changes in elevation as between 


stadia sight lines. Unequal refraction affects 
the stadia wire value, while “boiling” air affects 
the legibility of the rod. Since it will generally 
be npracticable to vary the values adopted for 


intervals as weather conditions 





vary, it is essential that their values be de- 
termined under average conditions of weather 
ind country, and not, as is so often done, under 
the most favorable ‘onditions when the air is 
When a stadia line or traverse is run between 
two points whose distance apart is known with 
iccuracy from triangulation or otherwise, by 
comparing the stadia distance, based on an 
issumed cross-wire value with the true distance, 
i ‘system of corrections for the stadia distances 
may be found which when applied to them will 
give the best results possible It will seldom 
occur in actual practice that the true distance 
between terminal points is Known, therefore the 
following plan is recommended: 
On nearly level ground measure a base line 
not less than 500 ft. in length and preferably 
as long as the maximum length of sight to be 
taken later. Taking the center of the instru 
ment as the initial point, mark each 25 ft. for 
the first 200 ft. and each 50 ft. for the remainder 
of the line. A stadia value for each point ‘so 
marked should be determined as follows: hold 
the rod (always vertically) near the mark and 
by moving it back and forth, find a point where 
it appears by stadia measure alone to be at the 
correct distance Suppose, for example, the 
nOO-ft. mark is the one under test and that the 
first stadia reading for it is at a point 2.5 ft. 
beyond, the correct distance to rod point then is 
502.5, record this as one value for the 500-ft. 
reading. Take several other readings for the 
same mark preferably under different atmos- 
pheric conditions, each time moving the rod an 
ippreciable distance away from its former po- 
sition. before the setting is made. Suppose the 
mean of all the readings gives 501.5 for the 
ictual value of the distance which by stadia ap- 
pears to be 500 ft. With this and the values 
similarly determined for each of the other marks 
prepare a table such as this: 
Stadia reading. Correction Stadia reading. Correction. 
HOO + 1.5 G50 $ 1.7 
now + 1.8 TLO t 2.5 
600 20 ete, eti 
For any horizontal stadia reading between 500 
and 550 for example add about 1.5 to get the 
ue distance For unimportant sights these 
small corrections may be neglected and the dis- 
tan recorded ag determined, but to get the 
best results obtainable by the stadia method use 


corrected distances only; do not attempt to 
measure any distances greater than the length 
ff the original base line, and do not attempt to 
carry on work under abnormal weather condi- 
tions 

Most ext-books on optics or surveying in 
treating of the stadia apparently try to mystify 
the student by magnifying the importance of the 
dreaded constant C and pages are taken in 


proving that the initial point for stadia distances 


should not be from the center of the telescope 
axis, but from a certain distance in front of the 
telescope. There are good engineers who will 
say it is never worth while to bother with the 
‘onstant C, that better results are obtained by 


Whether they are right or wrong, 


ting it 


when the interval is determined by the fore- 
going method no further thought need be given 
it 

It is, of course, essential in all stadia work 
that proper corrections be made for measure- 
ments made on slopes. 


The Horizontal Distance Measured Distance x 


Cos*-of the vertical angle 





*See report of the Boundary Commissions, Part II, p. 
209, Washington Government Printing Office, 1898, also 
Bulletin of the University of Wisconsin Engineering 


Series, Vol. I, No. 5, Madison, 1895. Also Engineering 
News. Vol, Jan.-June, 185, p. 264, 








For angles less than 2° and distances less than 


SOO ft. this correction will be less than 1 ft. and 
can in most cases be neglected. For larger 


angles or greater distances the proper corrections 
can be computed or taken from tables prepared 


specially for use in stadia work. 


In addition to its usefulness for measuring 
distances the stadia method is equally useful 
for determining differences of elevation and for 


many kinds of work may take the place of the 


wye level. 
In determining 


a vertical 


elevations, the pointing, when 


angle is to be read must always be to 


the same mark on the rod or else the reading on 
the rod of the center wire must always be re- 
corded and a height of instrument carried along 
is in ordinary leveling. The former method is 
probably the easier The 4%-ft. mark is often 
selected as the fixed point and a 2-in. black or 
red circle painted there to sight to, this being 
the average 


height of the telescope above the 

ground. 7 
Differences of elevation 

this formula: 

Diff. of elev. 


must be computed by 


observed distance x sin 2 (vert. angle) 


: F re 
as for the reduction 
numerous been tried 
time to time: diagrams, various forms of 
rules and tables; but for both accuracy and 
probably the most useful. 
tables available were 
Arthur Winslow, of the Penn- 
Survey. These have 
Johnson's and 
& Hosmer'’s 
the fore- 


For this computation as well 
to horizontal, 
from 


devices have 


slide 
convenience tables are 
Until recently the 
those prepared by 
State 
republished in 
in a more condensed 
Surveying. They 


best 
sylvania Geological 
been Surveying 
form in Breed 
were computed from 


going formulas and give, for each even minute 
up to 380°, factors which multiplied by the ob- 
served distances in hundreds of feet give the 
horizontal distances and the differences of ele- 
vation. 

Tables prepared by Arthur P. Davis, M. Am. 
Soc. C. E., give the differences of elevation for 
even minutes for each even hundred feet from 
100 to 900 up to S° and for each five minutes 
to 20°, so that elevations desired can be com 
puted from the selected tabular values by ad- 


dition. Recently the U. S. Geological Survey has 
published simil: prepared by C. G. An 

differences of elevation for each 
for distances up to 3,500 ft., and 


ir tables 
derson giving 


minute up to 6 


for distances of 1,100 ft. up to 17 The desired 
results can be obtained from these very readily 


by addition. 

When the 
the length of 
in ordinary 


elevation less than 
rod it 
reading on it 
the 

than 


differences of 
the 
leveling, 
foresights. When 
but little 
“stepping method 


are 
may be used as 


for 


stadia 
back or 
differences of elevation 
the length of the rod, 
of determining them may 
exX- 


are 
the 
be employed; this is 


more 
best described by an 
ample. 

stadia 


stadia 


the 
(the 
wires 


gives the distance 
1:100) then 
the rod. If 
line of sight 


spot or 


reading 
interval being 
6.4 ft. on 
leveled the 
note carefully some 
mark on ground cut by the central 
zontal move the lower 
up to that mark by means of the tangent screw. 
If now the rod is in view, read the point where 


Suppose 
as 640 ft. 
the stadia 
when the 
falls below the 
the 
wire, quickly 


cover 
telescope is 

rod, 
hori- 


stadia wire 


the upper cross wire strikes the rod, say it is 
26 ft. Then the foot of the rod is 6.4 2.6 

3.8 ft. above the horizontal line through the in- 
strument; or if need be move the cross wires a 


second or third time up through the 6.4 ft. in- 
terval. Multiply the 6.4 by the number of moves, 
subtract the final reading on the rod and add the 
height of instrument above ground, for the differ- 
ence of elevation. 

When the horizontal line falls above the rod it 
is not always possible to find reference points 
for the cross wires but often a point on a dis- 
tant hill, a leaf or limb of a tree, or even in 
some cases a well defined point on a cloud may 
be used. This method when applicable will afford 
quite a saving in time. 

In Engineering News for Oct. 21, 


1909, there 


was an excellent article on Stadia Surveying by 
Mr. Arthur W. Tidd, giving many valuable sug- 
gestions in regard to the general planning of 
stadia work which the present writer can heartily 


commend. The only criticism of the methods 
therein outlined which the writer cares to offer 
is to suggest that for work such as that de- 


scribed it would seem that the plane-table might 
have been used with great advantage. 

For general map work on any scale larger than 
1 mile to 1 in., and for certain kinds of map- 
ping on smaller seales, the plane-table and the 
Stadia are in the opinion of the writer unequaled 
by any other instruments yet devised. <A rough 
estimate of the number of miles of stadia dis- 
tances measured by the Coast and Geodetic Sur- 
vey, the U. S. Geological Survey, the Lake Sur- 
vey and other United States surveying organiza 
tions would be considerably more than 200,000, 
and it is safe to say that for more than nine- 
tenths of the work the plane-table was used. 

In using the stadia it is 


customary to set one 
Wire on an even foot mark, then to read the 
fraction on the other. For long distances the 
middle wire may be taken with either of the 


others and the rod reading thus obtained doubled 
in order to get the distance. For important sights 


always repeat the rod _ reading. Stadia lines 
should always be run in circuits or else com- 
menced and ended on points of known position 


and elevation. 

A summary of the principal items to have in 
mind for careful stadia work is here given. 

Use rods of the simplest designs graduated into 
regular units, and when in use always hold them 
vertically. 


Determine the value of the stadia interval for 
each instrument used under average conditions, 
never accepting the maker’s statement alone as 


to its value. 

Correct for all inclined sights when the amount 
is appreciable, using corrections computed by the 
stadia formulas only. 

Sight a fixed point on the rod for differences of 


elevation or else read and record the point 
actually cut by the horizontal wire, take great 


care in recording the proper signs (4 or ) 
vertical angles. 


for 


Test the adjustment of the line of collimation 
and of the level daily. 
If a plane-table is used, distances and eleva- 


tions should be immediately computed and plotted 
and no other than the 
need be kept. 


rough temporary notes 





Notes On Some European Testing 
Laboratories.” 
(CONTRIBUTED. ] 


This account is based upon inspection of the 
laboratories of the technical high schools at 
Zurich, Stuttgart, Munich, Dresden, and _ the 
laboratory at Gros-Lichterfelde, near Berlin, 


which was formerly at the technical high school 
at Charlottenberg. This union of testing labo 
and technical high schools 
in Germany, and the prominent and advanced 
laboratories are so situated. The technical high 
schools are supported by the state, and in edu- 
cational rank they correspond to our engineering 
schools, such as those at the universities of Illi- 
nois, Wisconsin, Cornell, Purdue, ete. The in 
struction, however, is of a more advanced grade. 
A student can obtain his doctorate in these 
schools. They are of much higher rank than 
the high school in our understanding of that 
term. The features which distinguish these 
laboratories may be summed up as follows: 


ratories is common 


(1) The highly specialized equipment, in which 
each machine is designed for a special test. 

(2) The use of hydraulic cylinders and pistons 
in loading elements of the testing machines, and 
the central pressure plant serving the various 
machines of the laboratory. This produces a 
quiet and agreeable atmosphere. 

(83) The delicacy and finish to all machines. 

(4) The thoroughness and care with which all 
observations are made, and the absence of haste. 


*This article is compiled from notes made by an en- 
gineer for his personal use, during a visit to Europe last 
year. 
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(5) Quite generally the commodious and well- 
designed buildings for these laboratories, and 
excellent technical staff. One is impressed, 
also, in the case of Dresden and Stuttgart, with 
the practical investigations on a very large scale, 
because it is sometimes thought that the Ger- 
man spends too much time on very minor and 
remote problems. At Stuttgart the experi- 
ments of Bach on the strength of large flat 
plates are extensive and practical, on full-sized 
scale, conducted on a machine specially built 
for the purpose. Again at Dresden the strength 
of reinforced-concrete beams, under long con- 
tinued and repetitive loads, was under investiga- 
tion, The scupe of the experiments and the 
size and great number of specimens were re- 
markable. 

(6) There was also an apparent leisure in pub 
lication and an absence of the feeling which ob- 
tains in this country that the results of experi- 
iInents must be published rapidly in order to 
preserve public interest. 

(7) The work of instruction of students ap- 
pcars to absorb a much smaller portion of the 
activities of the organization than is the case 
in the United States, where the testing labora- 
tories of the universities are over-burdened with 
the instruction of students and where the or- 
ganization usually does not provide for the neces- 
sury mechanics, assistants and professors re- 
quired for investigative work. 

ZURICH.—The Zurich Polytechnicum was de- 
veloped by Tetmajer, and is now in charge of 
Prof. Schule, and has long enjoyed the reputa- 
tion of a fruitful fic d of practical and scientific 
research. It is located in a special building 
and possesses the standard testing machines, 
mainly those constructed by Amsler of Schaff- 
hausen, These machines are in quite general 
use and are characterized by the use of a float- 
ing piston, that is to say a piston which is very 
carefully machined to a close fit in its cylinder. 
There is no packing, and heavy cylinder oil 
(usually castor oil) is used, friction being thus 
avoided. The indication of the cylinder pres- 
sure is the true load on a specimen. The ma 
chines at Zurich, and the laboratory in general, 
are perhaps behind the newer laboratories at 
Stuttgart and Dresden. A very important re- 
search upon the clays of Switzerland has been 
just completed. The excellent work shops and 
technical staff characterizing German laborato 
ries were a feature of the Zurich laboratory. 

STUTTGART.—The laboratory of the tech 
nical high school has recently been removed to 
larger and new quarters on the outskirts of the 
city. The famous Prof. C. Bach, who is in 
charge of this laboratory, is a world-wide au- 
thority on the strength and elastic properties 
of materials of construction. The publications 
of this laboratory appear in the “Zeitschift des 
Vereines Deutscher Ingenieure.” Some 8S titles 
of articles proceeding from the laboratory are 
on record. The plant comprises an engine and 
power laboratory and a material testing labora- 
tory. 

The testing laboratories comprise a three-story 
structure with offices, drafting rooms, and rooms 
on the ground floor for cement work, and two 
adjoining one-story additions containing the test- 
ing machines and work shop. The equipment is 
of the finest character and with all modern im- 
provements. As usual the machines are hydrau- 
lic, one of them being of the capacity of over 
1,000,000 lbs., and free height of nearly 30 ft. 
This consists of a cylinder and floating piston 
(made by Amsler), and two uprights not threaded, 
but shouldered for adjusting the straining head 
at different heights. The crosshead is not braced 
laterally as is the case in large testing machines 
in America. 

The cement equipment of the German labor- 
atories is standard. It is notable that, contrary 
to American practice, all the sifting and mixing 
and tamping of specimens is by machinery and 
not by hand. At Stuttgart interesting tests 
were under way on the strength of steel plates 
supported around the periphery and subjected to 
hydraulic loads, a continuation of the work which 
Prof. Bach has been carrying on for years; also 
a new material under test for us at Messina, 


(Sicily), reinforced in the case of beams with a 
wooden tension member. This is reported to have 
a large degree of elasticity and strength and to 
be fireproof. 

MUNICH.—The laboratory of the _ technical 
high school in Munich is old but is interesting 
as being the former laboratory of the late J. 
Bauschinger. The machines upon which he made 
his tests of metals under repetitive stress are 
still in the laboratory. The present head of the 
laboratory is Prof. Foppl, a renowned writer upon 
mechanics. The large testing machines have 
packed pistons but are calibrated from time to 
time with standard bars; the smaller machines 
are calibrated by means of a steel ring, the 
diametral deformations of which are indicated by 
mimeans of an internal lever and scale. There is 
a special lever machine for examining these rings 
from time to time. It is to be noted that the 
high school at Munich and the laboratories are 
to be reconstructed at an early date at a cost of 
approximately $1,000,000, and are expected to 
be occupied in October, 1910. 

J. AMSLER-LAFFON & SON.—On the way to 
Stutigart from Zurich, a visit was made to the 
testing machine works of this company at 
Schaffhausen. These testing machines are stand- 
ard throughout Europe, especially the small size 
compression machine whose loading element is 
an unpacked, freely moving piston in a hydrau- 
lic cylinder. Amsler’s latest load-measuring de- 
vice is a pendulum actuated by the pressure of 
the oil in the cylinder. The price for a 6U-ton 
compression machine with capacity for a 2U-ton 
bending experiment is $6SU. This includes the 
testing machine, the pendulum, manometer and 
autographic recording apparatus. The work- 
manship on Amsler’s machine is unusually excel- 
lent. His pistons and cylinders must be well 
made and of good hard steel to work properly 
With the close fit required in the case of the un- 
packed pistons. On account of the great expense 
in constructing a large piston in his ordinary 
system, he has designed a large testing machine 
of 1,000,000 Ibs. capacity with packed pistons. 
In this case the load on the machine is measured 
by means of the elongation of a definite length 
of the lower end of the columns. This elonga- 
tion changes the volume of a pressure chamber 
and pushes out the fluid to the recording gage. 
In some of Amsler’s sria@ller machines, the load 
is measured by means of a spring constructed 
of two parallel bars of spring steel separated 
some three or four inches, the load being carried 
ut the center. 

TECHNICAL HIGH SCHOOL AT DRESDEN. 

The testing laboratory has been removed and 
rebuilt at the outskirts of the city, occupying a 
three-story building with testing laboratories in 
the basement and in a large wing. The 
laboratories are well equipped with the newest 
improvements and a proper technical staff with 
suitable quarters. The equipment for metallog- 
raphy and photography is to be noted. The larg- 
est machine is a thousand metric ton press 
(about 2,200,000 lbs.) with capacity for length of 
specimen of 14.76 ft. This is a hydraulic ma- 
chine with two columns. The testing machines 
are served by an accumulator. The work carried 
on includes testing of metals, building materials, 
lubricating oils, investigations in technical chem- 
istry, metallography, and tests on machines. Of 
special interest in this laboratory were the ex- 
periments on _ reinforced-concrete beams and 
slabs submitted to periodic and to constant loads, 
representing experiments on a practical scale and 
of extraordinary extent. 

TESTING LABORATORY AT BERLIN.—The 
Royal Testing Station of the technical high 
school at Berlin, recently moved to Gros-Lich- 
terfelde West, consists of two long testing halls 
connected with a central three-story structure. 
There are also special buildings for fire tests and 
impact tests, and for the work shops. This 
laboratory has been elaborately described in a 
publication entitled “Das Konigliche Material 
prufungsamt der Technischen Hochschule, Ber- 





lin,’ a volume of some 383 pages published by 


Julius Springer, Berlin, 1904. This is the largest 
testing laboratory in Germany, and so far as 
the writer knows, in the world, with a force, 


he is told, of some 250 persons. It is under the 
direction of Prof. A. Martens The ubic pace 
is over 65,000 cubic meters The departments 
include metal testing, building material testing, 
metallography, chemistry, paper testing and oil 
testing. 

In visiting the labora vry one is impressed by 
the large organization designed to push through 
a large amount of routine testing It seemed to 
me, however, that the laboratories at Stuttgart 
and at Dresden are in advance of the Berlin 
laboratory in their specia departments, and 
showed greater evidence of a research gpiri 

The testing machines were main y those of 
Pohlineyer In the case of th large machines 
the pistons are packed and the friction, which 


is obtained by moving the piston whe free, is 


stated to be from 3 to 5% Autographic dia 


grams are used very largely An interesting 
apparatus for testing railway ballast may be 
mentioned, and also the use of the sand blas 
for determining the hardness of brittle ma- 


terials. In brick tests, the two halves of the 
brick are placed one upon the other and con 
nected by mortar or plaster of pari There is 
a large laboratory devoted to the examination 
and tests of papers. This includes an analysis 
of the fiber and the testing of the strength, for 
which latter purpose there are some half dozen 
Shopper vibratory machines and also tension 
All these ma 


chines are operated by water pressure from the 


machines of the pendulum type 





central accumulator. ‘There is also provision for 
the making of experimental paper from. the 
various materials. 





A 24-MILE STEEL PIPE-LINE for the city of Port 


land, Ore., is to be built, parallel 





with the present Bull Rur onduit 
Feb. 6, 1908) From the head-works 
Lusteds, ten miles, the new line will be 52 in in 
diameter, while from Lusteds to Mt. Tabor, where the 
line will connect with two new reservoirs under con 


struction on the eastern border of the city, its diameter 
will be 44 ins. The capacity of the onduit is est 
mated at 45,000,000 gals. per day, or double that o 
the present conduit Of the two reservoirs under cor 
struction, one is to have a capacity of 50,000,000 ga 

it Elev. 411.6, and will be connected with high serv 

the other reservoir, at Elev. 305, connected with the ij 

termediate service, will have a capacity of 75,000.00 
gals These reservoirs are under contract to be com 
pleted during 1910. The contract for the pipe-line 
which has recently been awarded to the Schaw-Batche: 
Co., of Sacramento, Cal., calls for completi 
15, 1911. Specifications for the pipe-line call 


nesses of 4% to 7/16-in., for double-rivet 





eams and single-riveted circular seams, for 


and for coating as follows: 

After the above described cleaning and _ inspection, 
which must be done under cover, every pipe shall be 
coated with ‘‘Mineral Rubber Coating, or such other 
material equal thereto in all its qualities, as hereinafter 
specified 


The coating must be free from bli rs and bubbles, 
and must not be affected by exposure nor by the action 
of the soil or salt water. It must strongly adhere to the 
pipe under all circumstances, and must not become soft 
enough to flow at a temperature of 150° F., nor brittle 
enough to crack or scale off at freezing temperature 

The pipes before being dipped must be clean and free 
from rust, and no pipe shall be coated unless examined 
and approved by the inspector immediately before the 
process of coating begins. They shall be dipped in a 
bath of the ‘‘Mineral Rubber Coating,’’ heated to 400 
F., or more, and shall receive a uniform coating not less 
than 1/16-in. in thickness. While in the bath the pipe 
shall be so manipulated, scraped, brushed and redipped, 
if necessary, in accordance with the directions of the in- 
spector, as to give a sound and perfect coating After 
the pipes have been removed from the dipping tank they 
shall be set vertically while cooling. Proper facilities 
for handling the pipes and allowing all surplus ma- 
terial to drip off shall be provided by the contractor 
The cost of all labor and material involved in the coat- 
ing of the pipes must be included in the price bid for 
furnishing and laying said pipes 

The materials for the mixture, the appliances and 
method of boiling, melting or applying and testing the 
coating, shall be subject to the approval of the engineer 
or his authorized inspector In case that from any 
cause the coating on any length may be found to be de- 
fective, it must be removed, and should the defect be 
from brittleness or scaling, or improper composition or 
application of the coating, it must be scraped off en- 
tirely, outside and inside, and another coating applied 








Mr. Joseph Simon is Mayor of Portland and Chairman 
of the Water Board. Mr. Frank T. Dodge is Superin- 
tendent and Mr. D. D. Ciarke, M. Am. Soc. C. E, is 
Engineer of the Water Board. We are informed by the 
latter that he understands that the contractors have 
arranged with the East Jersey Pipe Co. to furnish lock- 
bar pipe for the work. Tabulated bids for this pipe-line 
contract were published in Engineering News of March 
24, 1910 
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tbe end of the dock is an arm 500 250 ft. extend- 
The New Dock Facilities at Avonmouth, 
ing towards the old dock, and connected with 
England. the latter by a channel SS ft. wide and 9525 ft. 
The continually increasing extent and import- long. This channel is closed normally by a slid- 
ance of the shipping trade of Great sritain ing caisson gate, and is spanned by a railway 
makes necessury the frequent provision of more swing bridge Parallel with the entrance lock, 
extensive facilities to accommodate the increas- and opening from the dock is a dry dock S87) 
ing traffie and the increasing size of steamships 126 ft., with an entrance 100 ft wide. The 
Under t onditions the various ports are all normal depth of water is 54 ft., but can be in- 
the time carrying out improvements and = ex- creased to 36 ft. by pumping. The dry dock 
tensions, and owing to the great tidal range a can be pumped out in two hours, but at low 
irge amount of the work consists in providing tide the emptying is facilitated by a 6-ft. gravit: 
new docks to receive the 
vessels An interesting no \% ¥ : 
sit Nx 
example f work of this ext “ > 
kind Ss ifforded by the od 
recent improvements at = 
\vonmouth mm the Bris- » 
tol Chan Which is part 
f the rt of Bristol Bs 
t tn pro t oT Is i. m 
rhe y of Bristol is < 
seven 1 s from the pe 
Bristol Channel (an arm 2 
o th \tlant extend- 
ing ip o the river 
severn), ind is on. the 
river Avon This is a ENG .NEWS 
winding stream with a 
tidal range f $1, ft. at 
th ty docks, and 42 ft. 
it the nouth W hile 
—, FIG. 1. PLAN OF THE DOCKS AT AVONMOU1H, ENGLAND. 
las be ( ed to 
give a depth of 235 ft. at high water of spring discharge culvert. The dry dock is of concrete, 
ides, it is littke more than a mud bank at each faced with stone 
low tide The city haus been an important port The dock walls (Fig. 5) are of concrete, with 
for hundreds of years, and early in the 19th a granite coping 10.3 ft. above normal water 
eentury converted a part of the river which level and a corbel course of,hard freestone 14 
passed through the city into a harbor by means ft. below the coping. Between these stone 
of locks, a new channel being made for the courses the wall has an 18-in. facing of hard 
river With the growth of the size of vessels, blue brick. The foundations were carried down 
the disadvantages of the city as a port became in open braced trenches through silt, sand and 
very apparent, and for the past fifty years num- gravel, to a bed of hard red marl, at a level ot 
erous projects have been proposed, One of the 7S ft. to S38 ft. below the coping. The walls are 
nost comprehensive was the construction of a 30 ft. wide at the base, and 21 ft. at the level 
dam and lock neur the mouth of the river, to 9° ( 
form a great harbor. This was on the line of | ] 
the older ork which created a harbor in the { \ 
° ; : s | 
city, and in all probability would have been the { sd ; 
F e ate ce, eae Deck 1 Bi i Chequered Plate A 
best solution of the problem But the city au- = S75r8 Angie Pa: 
thorities were afraid of such an extensive work ' (Stée/)\ a 
and though it was proposed many times it was *: bd 2 Plate Stee/-} = | 
%, +} --- Moulded Width 10'3°- —~~-~;~--——-4+ 
neve! adopted. w ¥ Moulded Width Sx5x3 Angle .-} 
ry | i. lelil tl } : (Stee/) | 
e e cit as 2 | ers fF over : rob waere 4 4 
While the city was deliberatin dagen le pr ' | Channels 10:3}x33'x$ (Steel) _} 
lem, two private companies established docks Deck 2 ¥ - — = = 
at the mouth of the river; one at Avonmouth ' | ee } | 
; < > . | + cad ' | [424 45 Angle(tron) 
(with 19 acres of water area), on the east side, * ALE Place (tron) | 4 
P re » *itcha » ae . ~ | | ° 4 % 
and the other at Portishead (12 acres), on the & 4-4)575%# Angle(iron | f Plate(Stee!) g 
wes id 3 ; ese ] Ss ave railway ‘ | | “ 5 = 
West Stae Both of thes , pl = hay railw Ly pans : , = | “Deck Ue J S 
communication with the city. These docks were Ht 174 = = 
opened in 1IS77T and 1879 respectively. The ' | | | | > 
: at IN | $ 
former was the larger and more important, and S i | | | | aS 
. kh: . i | j | = 
t mee began to attract shipping which had & q e | | | t € 
i ‘ ‘ Pk : F Plobe(Scee/) | | | = 8 
formerly gone up the river to the city docks. In ; | tf 1 | Jase 
ISS4, the cit hased both the private dock — [¢k 43--- aapha——thasbtoad pho —— 38 
‘ urchase e private doc 
1 ,. £2 ity ore vanes 0 { ] KK « ‘ £3 
enterprises, and has since carried out extensive | | 34 
‘ ; .! N q | 0% 
improvements in warehouse and railway facili- © | RY e: 
a ioe = ff |) 5335 § Fr me Ajigles {Stee 38 
ties These improvements were made not only , 1} | 33 = 3 
; : ' |} agh eed Steet} |x = 4 
on account of traffic requirements, but to attract Deck 5 tt aes, ingle over pice iss S38 
1 ‘ as = ‘ | > 
i\dditional traffic and also to meet the competi- re + ok ie ae im igs 
ion of other ports on the Bristol Channel. The a ! | [ => 
“ : < 
city now owns 250 acres at Avonmouth, includ- % | | | | ae 
a ' | | i Jace 
ing a large area of reclaimed land. Deck 6 ae” RS =— Be a) ; 8 
In 1901, the city obtained authority to build ' i as 
é 1di 1 doch t Avonmouth Work on ! ear 
an additional dadock at d or th +d > s 
this was commenced in March, 1902, and the » a 
dock was opened in July, 1908S. The generat Deck 7 4 __ 2g 
: rt ee : : a8 
irrangement is shown in Fig. 1, and the dimen i as 
— et 
sions of the two docks are us follows: © Pa 
Old dock New dock x s 
Water | ee ee ee 19 acres 30 acres ' “ 
Dock wall frontage 4.800 ft 11,000 ft Deck 8» .. 
Dock, length 2,180 “* 1,120 “* : 
Dock width — noo ** 1,100 * ' 
Entrance lock, length........cescss- ISD ST) : 
Entrance: 20cKk, WIG... sis sirnnaves a loo ** : 
Depth over sill, H. W. spring tides. . 38 “ 46‘ i 
Depth over sill, H. W. neap tides.. i 86“ : 
. . = 
The new dock (known as the Royal Edward H cere: * a —+7-— —4}— 
; I sno > 1 ' & FPackings aa (5xé Platetiran) © Af iis 
dock) is approximately rectangular. ‘rom one + & : ——4r 
: ne ‘ i Deck 9 + ey 545? Angles Wren) 7 aG Plate(Iri AN N 
side extends an arm 300 ft. wide and 1,800 ft. B Creenheart Stem (5°cI0 
long, which is used at present as a timber dock Fig. 2. Section of Rolling Caisson Gate for the 
A similar arm (on the same side) will be built Channel Connecting the Two Docks at Avon- 
when additional area is required At the inner mouth, England. 





7: 
of the dock floor, to which they are connected DY 
a toe curve. The upper part of the wall has 
the back formed in offsets, giving a top width 
of 15 ft. A subway for pipes is formed in th 
top of the wall. The lock is also of conerete 
and its walls and culverts are faced with blu 
brick. 

After the completion of the dock walls, the 
enclosed area was excavated to the desired ley: 
for the concrete floor In order to avoid any 
liability of the water from the old dock breaking 


through 
the 
until 


the 
this 


along channel connecting it 


hot 


with 
excavated 
chamber at its 
had completed 

placed in 


new 
the 


dock, channel was 
Walls 
nection the 
the steel 
the channel. 
The lock (S75 ft. long 
S00 ft. and 575 ft 


and gate con 


with new dock been 


and caisson gate position 


across 

has three 
The 

with 


sets of gates, 
apart. 
construction, but 
This plating 
ite, and 
projected 
timber. The 
the width of the 
depth from coping to 
The depth of the 
great range of tide at 
head of 


are of 
Wrought iron 
the 
side of 


gates stee} 


frame skin 
top 
the 


creosoted 


plating extends 
that of the 


by a sheathing of 


nearly to 
of the g outer 
gate is 
gates are of great size and weight, 
100 ft. and th 
oO ft. 4 
ins., 


lock being 
roller 
D4 ft. 4 
this port, 
about 45 ft. of 
The gates 
height of 51% ft. 
leaf weighs 
particulars 
The 


path ins 
the 
maxi 
the 
plating 
the roller 


sill is due to 
giving a 
mum Water 
the 
ubove 
250 
the 
are 6 


against 
outer gates. 
carried to a 
path. Each 
The above 
middle 


have skin 


about gross tons 
apply to 


inner 


outer 
ft. 


and 
gates, gates less in 
height. 

The 


Lottom are of 


miter and 


posts the closing pieces at the 
Hach leaf has 
hydraulic ejectors for draining the air chambers, 
the connections 


greenheart timber. 


enabling each compartment o1 


chamber to be drained separately. 


To each gat 


is attached one end of an operating lever (above 
the level of the skin plating), the other end of 
the jever being pivoted to an anchor block. The 


connecting rod of the horizontal hydraul ce cylin- 


der which operates’ the gate is attached to the 
lever, the other end being attached to the 
cross-head on the piston rod By this arrange- 
ment the stroke of the piston is reduced to 12 
ft. 9 ins. An interesting feature is that the 
gates are protected by heavy boom = chains 
Which are suspended across the lock when the 
gates are closed, but are lowered so as to rest 
upon the floor when the gates are open. They 
are operated by hydraulic hoists. A ship striking 


the chain 
up 


would encounter the drag due to taking 


slack (the chain hanging in loops in the side 


chambers), so that its force would be largely 
absorbed in this way before the chain became 
taut. 

A sliding’ caisson gate is used for closing the 
SO-ft. channel connecting with the old lock, the 
gate being hauled back into a chamber when the 
channel is to be opened. The caisson is S7 ft 
> ins. long on top and S1 ft. on the bottom, 1+ 
ft. 5 ins. wide, and 37 ft. 3 ins. high. Its section 


is shown in Fig. 2. The air or water-ballast 


chamber is 17 ft. high, and extends the full 
length and width of the caisson, but is divided 
into four compariments by vertical watertight 
bulkheads. As in the lock gates, the framing is 
of steel, and the plating of wrought iron. There 
are three plated or solid deeks and six decks 
formed by the horizontal bracing. The weight 
is 570 tons, including cast-iron ballast. The 
gate is operated by wire cables from two hy- 
draulic cylinders placed side by side, and work- 


ing under 750) Ibs. pressure. The plungers work 


in opposite directions and the pulleys give a 
multiplying ratio of S to 1. The gate travels at 
a speed of G6 ft. per min. 

A floating caisson (Fig. 4) is used to close the 
entrance to the dry dock, and when not in use 
is moored in the dock. It is lH ft. long, ZO ft. 
Wide at the bottom and 14 ft. on top. It has a 
height of 53 ft. with an air chamber 27 ft. high. 
The floating weight is 1,580 tons. The caisson 


is divided by two transverse bulkheads. It has 


ten decks, of which seven are bracing only, and 


three (Nos. 1, 38 and 5) have solid deck plating. 
In the middle compartment are two 15-in. cen- 
trifugal pumps, placed horizontally, and each 
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driven by an SO-HP. motor on the vertical shaft. nished by the power plant of the older dock, With sliding doors in each panel of the front and 
These motors are placed in a well or compari- Which has been supplemented by an additional back ne side of the shed is 16 ft. from the 
ment which extends to the second plated deck accumulator. A new pumping station serves the dock wall, and the floor slopes up from the 
(No. 5). This caisson can be placed at the en- new dock and its adjacent dry dock The main ground level at this side to the level of a plat- 
trance lock to enax'te the water to be pumped plant consists ot form serving a deuble track railway which 
out during inspection or repair of the gates. Stone Copina « 3 --» Pine way three vertical com pusses through the rear side of the shed The 

The entrance to the lock is flanked by two Brick Ss pound engines of Sov columns are spaced 24 ft. and 25 ft. apart. These 
jetties or piers faced with concrete walls. The FACINE.-» 1p pepe HP. each, directly sheds are t » sto s high, and have the front 
north pier is 1,200 ft. long and the south pier eater Level lg: 69° > 41 ‘ connected to three portion of the roof formed to support tracks for 
HOO ft. They are 250 ft. apart at the inner or SS * - : centrifugal pumps traveling jib cranes of I's tons capacity; this 
lock end and JOO ft. at the outer or channel end. bt se . ; me having impellers 7 part of the roof also has hatchways through *' 
The south pier has on the inner side a timber @ bec 12. ft. 3 ins. diameter. Which the cranes can hoist and lower their 
structure with landings and stairways so that Seer Kach pump has two loads. In this way the cargoes can be trans- i| 
passengers may be landed here at various stages Beste: f . oSio-in. suction pipes ferred directly between ships and warehouses ¥ 
of the tide 3 ¥ Pe : and a jD4-in dis- without interfering with traffic on the space be 

The foundation for each wall is a row of Poo, Pacts, ne charge pipe. On each tween the dock and warehouse The outbound ' ’ 
monolithie concrete blocks, 30 ft. in plan Level of oy neorere ot-in. discharge con or export sheds have only one story and ure of 
These were built in place on steel shoes, the Floor FS ty. he duit is a O4-in. sluice steel frame construction, with timber piles and if 
forms being carried up and the concrete placed Ores Ort - Valve operated by galvanized corruguted steel sheeting 
as the weight sunk the structure into the mud Refesesss 9 4 hydraul power A There is a nine-story grain elevator, 72 aon 

ind gravel. Each block had four wells 6% Sl, pases Gio. a small engine operates ft., SO ft. high This is of reinforced-concrete 
ft., through which the material was excavated Fpa:? Brees the air and circu- construction, with concrete piles The bins are ‘| 
by grab buckets, hydraulic jets being used to Ex. App x vurtace Ma lating pumps. There 11%, 1) ft., 50 ft. deep. It is served by railway ; 
loosen the material. When the shoe reached Ee —______] are two 12-in. drain- sidings, and electric capstans are provided for 
rock, the wells were cleaned out and filled with - , ze pumps, one oper- handling the cars Chutes and spouts deliver 
¢gonecrete. The blocks were 5 ft. apart, and these Fig. 3. Section of the Wall of pr by c cmncake grain (in sacks or in bulk) to samen vessels 
spaces were closed by plank forms, so that the tre New Deck at Aven eng ne and tee. ither The conveyor belts which carry the grain from | 

‘ ; : : mouth, England. —— ; ‘ : : 

material could be removed and concrete filled in. by an electric mo the importing steamers to the elevator run in a 
The maximum height of the blocks was 60 ft.; tor Steam is supplied by two Lancashire concrete subway or tunnel. Pneumatic eleva- 
and the height from foundation to top of wall is boilers 50 « S% ft. (with superheaters and econo tors raise the grain from the ship’s hold and dis +f 
from 77 ft. to S38 ft. The monolithic upper walls Mizers), and two water-tube boilers Induce charge it into cars or upon the conveyor belts 

were then built in place, the two walls of the traft avoids the necess'ty of a tall chimneys The design and execution of the work were ; 
pier being tied together by 10-in. steel I-beams On each side of the dock are freight sheds, under the direction of Mr. W. W. Squire, M at 
The head of each pier is a monolithic block 55% MM) «x 1ST ft. and 450 4) ft. The inbound or ust. C. E., Chief Engineer of the Docks De- : 
ft. diameter. On these pier heads are the two import sheds have reinforced-conecrete columns rtment of the city. Sir John Wolfe Barry, M. \j 
iight-houses, 4144 and 21% ft. high respectively girders, floors and roofs, with concrete pile Inst. ¢ ik... Was Consulting Engineer. The con- 

Power for the hydraulic machinery is fur- foundations The walls are of galvanized iron, traciors were John Aird & Co., of London 
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Plan of Deck 5 b. ii 
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FIG. 4. FLOATING CAISSON FOR THE ENTRANCE TO THE DRY DOCK AT AVONMOUTH, ENGLAND. 


pene yg 


{83s 


ENGINEERING NEWS. 





Vol. 63. No. 17. 





The Production and Utilization of Ozone 
With Especial Reference to Water 
Purification. 

Karly Development, 

The use of ozone as a purifying agent has re- 
ceived such varied publicity that the history of 
the discovery the gas 
but brief article on present 
though a 
needed to 


needs 
pro- 


and development of 
attention in an 
brief 
the 


cesses, summary of progress is 


show relations between these pro- 


cesses 
A Dutch physicist, 
the 


Van 
behavior of 


1783, 
the 


while 
path of 


Marum, in 
studving gases in 
‘al discharges, that oxygen 
a decided But until 1840 
peculiar form of oxygen recognized as a distinct 
Schonbein, a Ger- 
man chemist and professor at the University of 
> that after 


Basel 
subjected to electrical stress, possessed pe- 


noted gave 


odor. not was this 


gas In that year Friedrich 


Switzerland, showed oxygen, 


being 


culiar chemical properties. For instance, it lib- 


erated iodine from potassium iodide. To this 
ras he gave the name “ozone.” 

The gas remained more or less of a scientific 
curiosity for a number of years, and the study 
of its properties seems not to have been at- 
tempted for practical ends until Berthelot took 
it up in 1890. He was followed by a long line 
of experimenters, most of them Europeans. 

Only a few of the army of experimenters made 


definite contributions to the advancement of the 
art of producing ozone in large quantities on a 
and with a minimum expendi- 


commercial scale 


ture of power. 
Ozone is formed during a wide variety of chemi- 
cal and physical actions. It has been reported 
produced (1) at the positive pole in the electroly- 
sis of some liquids such as water and sulphuric 
acid. (2) by the slow oxidation of phosphorous 
in air, (3) by the slow evaporation of water from 


large areas, (4) by the action of fluorine com- 
pounds, particularly by the addition of fluorine 
to water, (5) by sudden transitions of air or 
oxygen from extreme heat to cold, (6) by the 
oxidation of essential oils like turpentine, (7) 
by the influence of electrical stress, and (8) by 
the action of radiations or emanations from 


radio-active salts 


Ozone is generally believed to exist normally 
in the atmosphere at different places under fairly 
well defined conditions—for instance in regions 
well surfaces where there is 
marked evaporation, and where silent discharges 
of atmospheric electricity must go on over large 


forested, at water 


areas of the earth’s surface with the various 
itmospheric changes. Some even go so far as tc 
laim that it is nature’s own disinfectant and 
deodorizer. 

In early experiments it became evident that 


traces of ozone could be produced by compara- 
electrical potentials but that its pro- 
duetion in quantity, or with any approach toward 
fair effic 

It scarcely 


the 


tively low 


ency, required high-tension discharges. 


that to-day all 
production of 


needs to be said 


commercial processes for the 


ozone employ electrical discharges at high ten- 
sion At first its production in anything like 
useful amounts was possible only with cumber- 


electrical machines or induction coils 
primary batteries. 


some static 
operated by 
embodying 


Discharges 


without 


any large amounts of 
bulky expensive and dangerous 
aggregations of apparatus have been made pos- 
ible only since the development of modern elec- 
! machinery and, particularly, the alternating- 


energy 


current generator and high-tension transformer. 


There are several conditions, under which oxy- 
air is subjected to electric stress or dis- 


gen or 


charge, 


which influence the quantities of ozone 
produced for a given input power. (1) Prof. 
Arrhenius, judging from many experiments, 
states that the presence of very small quanti- 
ties of water vapor favors the production of 
ozone, while (2) considerable quantities of car- 


bon dioxide have a reverse effect. It is generally 
necessary to limit the amount of 
to very small quantities to 
efficiency and to prevent the pro- 
peroxide various 


believed to be 
water vapor present 
high 
ljuction of hydrogen 


secure 


and 





nitrogen 
ments, 


compounds. In the experi- 
was dried with some 
not too hygroscopic substance ijike sulphuric acid 
or lime. To-day the tendency 
moisture by 
peratures of the 
are favorable because 


early 
air to be ozonized 
is to rid the air of 
refrigeration. (3) Low tem- 
air or oxygen to be ozonized 
the stability of ozone in- 
(4) The air 


excess 


creases with decreasing temperature. 
should be free from dust as some ozone is lost 
in oxidizing this. (5) Since ozone occupies but 
two-thirds the volume of the oxygen from which 
it is formed, an increase in pressure is also fa- 
vorable to efficient production. (6) The presence 
of chlorine or nitrous oxides hinders the forma- 
tion probably through the change of the equili- 
brium and saturation points of air for ozone. 
(7) Hydrogen promotes the yield if the formation 
of water is rigidly avoided, and (S) it has been 
found that fluoride greatly the 
production of ozone. 

The formation of ozone 
endothermie process—heat is 


silicon assists 
from oxygen is an 
absorbed. This fact 
does much to explain the formation and behavior 


of the gas. From data reported by various 
authorities, from 1,275 to 1,880 grams would be 
produced per KW.-hr. actually absorbed by the 


chemical change from O, to Os. The efficiencies 
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Fig. 1. Berthelot’s Ozone Fig. 2. Schneller’s Ozone 
Generator. Generator. 


of ozone production, shown later in this article, 
are of about the magnitude of those prevailing 
in the production of light from electricity. 
Explanations of the formation of ozone have 
been numerous and ingenious. That most gen- 


erally accepted at present is based on molecular 


motion and has perhaps been best stated by 
Dr. C. P. Steinmetz in his numerous lectures on 


the effect of ether radiations. This theory re- 
gards the chemical effects of all ether radiations 
—recognized by light, heat or electrical waves— 
as more or less specific, for various compounds, 
to definite frequencies of the ether movement, 
setting up resonance effects upon the natural 
molecular or atomic motion. Thus if compounds 
of the heavy silver atom (atomic weight 108) are 
broken down by light rays close to the upper 
limit of the visible spectrum, then the lighter 
oxygen atom would be expected to be influenced 
by higher frequencies far beyond the visible range 

by ultra-violet radiations such as accompany 
electrical discharges. 

Commercial Uses of Ozone. 

The very low concentration at which ozone was 
produced in all the earlier apparatuses, was 
alone sufficient to prevent any practical utiliza- 
tion of the gas. Berthelot, who designed the 
ozone generator which is the prototype of much 
apparatus in to-day (see Fig. 1), secured 
a concentration of only about 0.05 gram per cu. 
meter of air, while to-day as high a concentra- 
tion as 30 grams per cu. meter can be produced 
with several generators in series and working at 
very efficiencies. 

The utility of ozone as a bactericide through 
its marked oxidizing properties, was pointed out 
by de Meritens in 1886 and Frolich about 1890. 

To-day there is little question of the efficacy 


use 


low 











of ozone as a commercial chemical and sterilizing 


agent but there are questions of practicability, 
related mostly to the cost of production and 
utilization, and to the ease of maintenance of 


generating apparatus. By the improvement and 
refinement of the generators, the cost of produc- 
tion has become a small part of the cost of any 
complete process for using ozone for purifying 
or bleaching. This condition arises largely 
through the expense of forcing contact between 
the ozonized air and the material to be treated. 
The process about which most interest cen- 
ters, naturally, is the purification of water. There 
are elements in the proposition to kill all bac- 
teria and to get rid of organic contamination by 
introducing ‘electrified air’ that appeal to th 
popular imagination as no proposal to filter or 
chemically sterilize water can. It has been 
demonstrated that ozone is a simple and effective 
sterilizing agent and leaves no residue in the 
Water repugnant to the public mind as use of 
chemicals would. Whether or not an ozone plant 
is the best thing for a given location often 
simmers down to a question of the costs, and 
these depend to a very large extent on local con- 
ditions so that results obtained in one place ar¢ 
to be applied with caution to another place and 
only under the advice of competent engineers 
Further statement of this particular problem 
would be out of place here in an article showing 
the development and operation of systems now 
being exploited with promise of future usefulness 
The use of ozone for dry sterilization, as of 
air, has been studied in the laboratory and, to a 
limited extent, has been commercially applied. 
In some experiments conducted by an indepen- 
dent American laboratory for one of the manu- 
facturing companies, a 15-minute exposure of 
colon threads to ozone in a closed box was suffi- 
cient to sterilize only four out of ten. A three-hour 
exposure in an ordinary room, with cracks un- 
stopped, into which ozone and air at a concen- 
tration of about 8 grams per cu. meter of air, 
was blown, was sufficient to sterilize all threads 
exposed in the room. 
a dry-disinfecting 
no doubt 


Experiments conducted in 
plant in this country leave 
the effectiveness of ozone as a 
disinfectant, but as yet the system has not found 
extensive application. 


as to 


A large plant, on the Gerard process, has been 
in operation at the Pittsburg Homeopathic Hos- 
pital for many months, purifying water for use 


in the hospital and supplying ozone for various 


medicinal and surgical uses. The ozone is used 
for sterilizing instruments, bandages, etc., and 
for dressing wounds and_ ulcers. Experiments 


made here, with very low concentrations of ozone 
in the ward atmosphere, have shown a beneficial 
physiological action—making patients cheerful, 
stimulating appetites and assisting toward sound 
sleep. By other observers the therapeutic action 
been likened to the exhilaration of brisk 
exercise in dry cold air and sunshine. 

As ozone is a deodorizer as well as a disin- 
fectant, its use as an adjunct to the ventilation 
of auditoriums, restaurants and the like, has been 
proposed. Indeed small ozone-making 
manufactured for such uses. 

Air charged with ozone has been proposed for 
the auxiliary treatment of cold-storage goods, to 
decrease the amount of refrigeration by which 
preservation is assured. Such assistance by 
ozone is possible, of course, only where the propa- 
gation of the organisms producing decay begins 
at the surface or where they can enter from the 
surface. 

The industrial possibilities of the use of ozone 
seem limitless. In brewing establishments it 
provides an easy way of sterilizing vaults, casks, 
and perhaps the product itself. In distilling, it 
has given partial success in the rapid aging of 
liquors and doubtless improvement is possible. 
Oils, greases, sugars, flours, starches and other 
edible products should be safely bleached. Tex- 
tiles, feathers, etce., may be bleached, but at 
present it is unquestionably more expensive than 
to use other methods now common, such as with 
calcium hypochlorite. At the same time there 
may be some advantage in the resultant me- 
chanical condition of the goods after treatment. 
It has not yet been openly demonstrated which 


has 


sets are 


now 








April 28, 1910. 


ENGINEERING NEWS. 


489 





of these processes are completely and commer- 
cially feasible. 

The number of ozone generators that have been 
designed and patented is almost innumerable. 
Few of them have ever been given a practical 
trial, and a still smaller number survive in the 
commercial systems which are now being ex 


Separator 


Excess Ozone —> 


was drawn between the two plates and by pas- 
sage through the more or less silent discharge, 
some of the oxygen was condensed into ozone. 
The yield of this generator was stated to be 
some 3 or 4 grams per KW.-hr., but it is prob- 
able that even these low figures should be re- 
duced to 1. or 2.5 grams on account of the 

determination methods 

then employed. An im- 
el eld provement was soon made 
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Ozone Siemens Ozonizers 





4 in this original arrange- 
ment by substituting 
sheets of wire gauze for 

the plates. 

THE DE FRISE SYS- 
TieM.—Tindal erected an 
experimental water-puri- 
fying plant at St. Maur, 





Paris, on the River 
Marne. The experiments 
here did not show any 
startling economy in the 
purification of water, and 
the plant at St. Maur 
has passed through many 
periods of reconstruc- 
Lion. It exists to-day, 
however, enlarged and in 
commercial operation, 
still using some of 
Tindal’s original designs, 
Air Dryer although much~ modi 
: tied. Tindal’s generator 
was early replaced 
xy that designed by 
one Schneller. In this 
generator one of Tin- 





dal’s flat plates was re- 


FIG. 3. DIAGRAMMATIC ARRANGEMENT OF THE DE FRISE SYSTEM placed by a comb from 


AT ST. MAUR, PARIS. 


(From the paper of Dr. Samuel Rideal before the Royal Sanitary Institute.) 


ploited by a few well known companies. The 
names connected with these few commercial sys- 
tems, however, indicate those men ‘out of the 
vast army of experimenters who have made the 
most definite contributions to the advance of 
the art, even though they might not recognize 
the apparatus bearing their names. 

In comparing the performance of various ozone 
generators, it is necessary to closely define the 
terms and quantities involved. It is necessary 
in all cases to ascertain whether or not the stated 
power consumption includes step-up transformer 
losses, generator-tube losses, auxiliary require- 
ments, ete. The concentration of yield should 
always be stated for a given efficiency, as the 
latter rises with decrease of the former. It is 
especially necessary to know what methods are 
used for the determination of the amounts 
of ozone generated. For instance, from about 
1880 to 1900 an acidified solution of potas- 
sium jodide was generally used to absorb 
the ozone from ae given quantity of air 
and thereby test the ozone output of a 
generator. 
neutral at first and acidified only after the ab- 
sorption. Discrepancies noted in the results were 
explained in 1901 by two German chemists, 
Ladenburg and Quassig. They proved by gravi- 
metric checks that the results with the neutra! 
solution alone were reliable. The discrepancies 
were later shown to be due to the formation of 
hydrogen peroxide, Hz Oz, which gave a similar 
reaction with the iodide. 

It is also necessary to be sure that the yield 
of ozone is compensated for nitrous compounds 
which liberate iodine in the test solution of potas- 
sium iodide and increase the apparent yield and 


Sometimes the solution used was 


concentration of ozone. 


European Commercial Systems. 

The earliest serious attempt to produce and 
utilize ozone on a commercial scale was that of 
3aron Tindal at Oudshoorn in Holland during 
1893 and at Paris during 1895 and later. Tindal 
started with the very simple arrangement of two 
parallel metal plates, between which a poten 
tial difference of 50,000 volts was maintained. 
To check any rushes of current which would 
accompany a chance are or spark, he placed a 
choke coil in the high potential circuit. Air 











Which the brush dis- 
charge could more 
easily stream. Disruptive 
discharges—ares and sparks—were checked by a 
column of liquid resistance in the high tension 
circuit. Further improvements were made on 
this generator by one Vandersleen, but no com- 
mercial apparatus was developed until Chas. de 
Frise acquired the rights of the three previous 
workers. This system is known by some as the 
“*Tindal-Schneller-Vandersleen,”’ and by others as 
the “De _ Frise.”’ The generator, shown in 
Fig. 2, was used for a _ while, but it was 
later discarded by De Frise for the one de- 
vised by Werner Siemens, to be described later. 
The generators were cooled by the water jacket 
shown between the iron and brass walls. The 


, 








sterilizing tower This was essentially a series 
of enameled cast-iron pipes with perforated cel- 
luloid plates at the joints. Water and ozone 
are pumped into the bottom of the tower si 
multaneously, at a pressure of 10 to 15 Ibs. per 
sq. in., and an intimate mixture of the two 
is obtained by passing through the perforated 
plates. 

In the arrangement shown by Fig. 3% double 
acting compressors (6 ins. diameter by 8 ins 
stroke) drew air through the ozonizers and forced 


it through the sterilizing tower. These towers 
were built in 20-in. sections and the diaphragms 
had 0.027-in. holes. The water taken from the 





























Fig. 4. Siemen’s Ozone Generator. 


river Marne is passed through rapid roughing 
filters before being pumped into the sterilizing 
towers as shown. 

Increased economy of operation is said to have 
been secured since the Siemens generators were 
substituted. Dr. Samuel Rideal, of London, who 
made extensive studies of the St. Maur plant in 
1908, reported that 57 KW.-hrs. per 1,000,000 gals 
(Imperial) was required for the sterilizing opera- 
tion and 76 KW.-hrs. per million gallons for 
pumping. These figures would be reduced to 
17.5 and 63.4 KW.-hrs., respectively, per million 
U. S. gallons. 

This plant will be enlarged to treat 20,000,000 
gals. per 24 hours. Half of the plant will have 
the De Frise system as described here (but with 
Siemens ozone generators). The other half of 
the extension will be made with the Otto-Abra- 
ham Marmier system described below. The 
present roughing filters will be employed, the 
speed with which the water is passed through 
being increased to secure the proper supply 
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FIG. 5. OF THE SCHIERSTEIN, WIESBADEN, OZONE WATER-TREATING 


PLANT. 


trough is connected to one terminal of the high 
tension circuit and also to the earth. The ser- 
rated brass plate, from which the brush dis- 
charges stream, is connected to the other termi- 
nal of the high-tension circuit through the liquid 
resistance contained in the vertical tubes. These 
tubes have platinum electrodes. 

St. Maur Plant.—The arrangement here is 
shown in Fig. 3. One typical feature of 
Tindal’s original scheme still retained is the 


The cost of the 10,000,000-gal. De Frise exten 
sion has been estimated by the engineer of the 
plant as follows 





Ozone plant (with stand-by capacity)....... .. $75,000 
Motive power as aes Sade eeaeeeene Aaa 37,500 
Buildings ...... PO rT Pepe Te Pere ey wa 37,500 

$150,000 


The estimated annual expenses, including in- 
terest, sinking fund, labor, fuel, ete., is placed 
at $23,400, or at the rete 6f $6.40 per 1,000,000 
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gals. (Imperial) treated, corresponding to S5.54 
per million U. S. gallons 

THE VOSMAER SYSTEM.—A_ generator, in 
inany Ways similar to the Schneller design used 


by Baron Tindal, was devised by A. Vosmaer 


Tests made in 
showed a 
KW.-hr. at a ¢ 
meter of air. As these 


very recent, they also are 


(approximate) 
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FIG. 6. SMALI 


who arranged a water-purifying system with the 


assistance of Dr. A. Lebret, a  bacteriologist. 
Plants were erected at Schiedam and Nieuwers- 
luis, Holland. In the Vosmaer generator, the 
comb from which the brush discharge of elec- 
tricity was to stream was placed parallel with 
1 long, flat, nickel ‘‘receiver”’ in an enclosing 
metal tube. Ry some investigators, at this 


that the 


was felt é 
two electrodes of an 


time, it presence of i 
between the 
adde d 


venting 


solid dielectric 


ozone generator unreliability of action 
Therefore 


between the 


though pre sparks and 


ares 


Vosmaer permitted only air to come 


electrodes—the air which was to be ozonized. 
The troubles due to ares and sparks were de 
Air Outlet 
a “ Water — 4 
AS lw = a Escapement of Air % 










for Cooling 











Fig. 8. General Arrangement of Otto-Abraham- 
Marmier Ozone Water-Purification Plant at Nice, 
France. 

London 1909.) 


(From May 21, 


signed to be obviated by inserting inductance 


in series and capacity in parallel with the ozone 
generator. 

A fe: 
tall ec 


top of 


iture of this water-treating system was a 


sunter-current sterilizing into the 
into 
The 
pump 


dried 


tower, 
the 
head 


neces- 


which water was pumped and 


Which the entered, 
on the inlet 
sary. The air to be 
the 


bottom of ozone 


ozone made an ozone 


ozonized was pre- 


vious to entering generator 


SIEMENS-HALSKE OZONE WATER-TREATING PLANT. 


when the amount of ozone 


1904 on the 
production of 15 grams of 
of 1.6 
figures 


oncentration 


open to 


on ac 
methods 
Rough 


was 


as 5.6 grams of 
‘u. meter 


reduction of 


Nieuwersluis plant 
grams per cu 
reported are not 
Hy, 
reduction 


a possible 
‘count of determina- 
then used. 
filtered 
treated 


water 
and the 


introduction of as _ lit- 


ozone 
gave a 
OS.0000 to 


1 bacteria per ec. ¢., but 


ozone per 





Wiesbaden. In 1902, the plant at Paderborn 


Was turned Over to the city for operation. Th 


Was the first commercial ozone plant in Ger 
many, and is reported to have been treating 
n0U,0U0 gals. of clear water per day since 1902 
The plant at Schierstein, Wiesbaden, was com 


195, but it 
operation, as the 
reserve supply. 


wells are 


pleted in has not been in continuou 


Schierstein wells are 


Moreover, as the 


only 
Schierstein 
suspected of being 
intervals 
plant 
conservative 


contaminated a 


rare only, it seems probable that th: 
installed rather to satisfy th: 
doctors at this health 
and to give the makers an opportunity to try out 


their apparatus on a 


ozone Was 


Very 


resort 


commercial basis, than t 








Was cut 











FIG. 7. SIEMENS-HALSKE, MILITARY, PORTABLE. OZONE PLANT. 


to 2.7 grams 


the reported reduction was from 56,000 to 9 and 


with 1.8 grams of ozone from 42,000 to 54. The 
reduction of organic matter was poor, however, 
—being from 25% to 10% in the cases noted. 


The Vosmaer System in America.—The American 


rights for this 


United 


system 


but the Vosmaer apparatus 
1907 by the designs of Mr. J. 
The Vosmaer system 


tried in an 
plant at 


was experi- 


mental Jerome 


Park, New York City, 
in 12MM, though here 
the generator was called 
the “H. Blanken” and 
the pre-drying of the 


air was by refrigeration. 
official 
plant 
the operation 


The report 
stated that 


was un- 


on this 


and 
S00 


certain required 
about KW.-hrs 
per 1.200.000 gals, of 
water treated; Paw 
KW.-hrs. of 
into the production of 
the 


only 
went 


this 


ozone, rest being 


about equally distributed 
on the blowing, re 
frigerating and pump- 
ing (A brief abstract 
of ia report on these 


found in 
News, Nov. 


trials will be 
Engineering 
21, 1907.) 


SIEMENS SYSTEM.— 


Siemens & Halske con- 
structed a large ozone 
experimental work about 


tion plant at 
were sufficiently 


were 
Water Improvement 


gene 
1SO6, 


successful 


Ou. ‘OL 
Was 


H. Bridge. 


acquired by the 
Philadelphia, 
superseded in 


satisfy a real need. (See Engineering News: 
1904, Jan.-June, p. 5385; 1806, July-Deec., p. 34.) 
The whole plant was arranged in two units in- 


terchangeable in whole or in part. The maximum 
capacity was for the treatment of 250 cu. meters 
per hour (66,000 gals., or 1,580,000 gals. per day). 
The 
have a daily capacity of 

After tube and 
ozone generators, the tube type shown in 


Paderborn plan is now being enlarged to 


1,000,000 gals. 
trials of 


experimental plate 


Fig. + 














FIG. 9. GENERAL 


(From London ‘‘Electrician,”’ 


rator at 
and in 


These experimenis 
that 
tions were made for the towns of 


larger 


Berlin for 
1898 this 
firm constructed an experimental water purifica- 
Martinikenfeld. 
installa- 
Paderborn and 


VIEW OF OZONE GENERATORS AND “EMULSERS"”; 


PLANT AT NICE 
May 21, 1909.) 
These 
modifications of 
with 


will be seen to be 
several the old Berthelot 
They a potential of S,Q00 
The typical arrangement of the straight 
of plant is shown by Fig. 5 

been that the 


Was adopted. tubes 
one of 
tube. were used 
volts. 
Siemens type 
showing 


Curves have published 
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FIG. 11. ARRANGEMENT OF STERILIZING WELLS; 
ARBOR, MICH. 


Siemens ozone generators have an output of 
from 62 grams per KW.-hr. for a concentration 
of 1 gram per cubie meter of air down to 47 
grams per KW.-hr. for concentrations of about 


2.5 grams per cubic meter and to 17.4 grams per 


kK W.-hr. for 4.4 grams concentration. These figures 
are for the generator alone, and do not include 


} 


transformer losses which one may expect to be 


something less than 5% As Siemens & Halske 


have used the approved methods of determining 
ozone since such methods became generally avail- 
able, it is probable that these figures given are 
subject to no reduction on that score. This firm 
is exploiting in the United States, as well as 
abroad, small plants for domestic and. similar 
service. These have capacities for treating from 
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Fig. 10. The Plate and Tubular Ozone Generators 
of the Bridge System. 


SOO to 2,700 gals. per hour (9,200 to 65,000) gals. 
per 24 hours). The ozone generator and the 
step-up transformers «are carried on a_e wall 
bracket with a small switchboard, as shown it 
Fig. 6 A small motor-driven blower and wa- 
ter pump is needed, and if alternating current 


is not available a small rotary converter may 
be required. Automatic devices are provided so 
that when the alternating current fails the sup- 
ply of raw water is stopped. The treating 
tower is a large vertical steel pipe filled with 
flint stones, but working exactly like the larger 
towers shown in Fig. 5. A 70O-gal. plant of 
this type requires a total of 1 KW. power input 
and other plants need up to 2.5 KW. for the 
j(tgal. size. Similarly, figures for the lar- 


ger municipal water-treating plants are some- 
What smaller in proportion. For instance, the 
Wiesbaden plant requires some 40.5 KW. for the 
production of ozone, some 33 KW. for the 
water pumps and 1. KW. for the other small 





no means proportion: 
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installing plants for treating 1,000,000 to 164,- 
OOO,000 gcallons of water per day 

OTTO-ABRAHAM-MARMIER SYSTEM A 
System of ozone production and a process for 
the zone purification of water, better known in 
Kurope than in America, is commonly known 
as the “Otto,” but more correctly called the 
“Otto-Abraham-Marmier.” This process is un 
der the control of the Lahmeyer Electrical Co., 
of London, W. C.—for certain parts of Europe, 
although the Cie. Genéralé de (Ozone is exploiting 
it in France. Like the De Frise (Tindal-Schnel 
ler-Vandersleen) system, this is an outgrowth 
ind a comsolidation of several designs. 

The old Otto generator seems to have been 
discarded when the Otto system was _ consoli 
dated with the Abraham-Marmier, the generator 
f the latter surviving in one form or another 
The Otto generator, according to old descri: 
tions, had fixed flat electrodes about 1 in. apart 
vith radial arms. Between them a dielectric plat 
f similar shape was rotated, so that, for parts 
f a revolution, only air came between the ele 
trodes and, for parts, a dielectric screen was in 
serted between them to help subdue chance arcs 
and sparks. 

The Marmier-Abraham generator had parallel, 
gluss-covered, water-cooled electrodes, between 
which a potential difference of 40,000 volts was 
said to be maintained. The air to be passed 
between the electrodes was first dried in a 
chamber containing pumice stone and sulphuric 
acid. The production of ozone by the olde 
Marmier-Abraham apparatus was reported at the 
time to be 15 grams per KW.-hr., but this should 
probably be reduced, for comparison to present 
figures, to ) or 10 grams per KW.-hr., on account 
of obsolete determination methods. The Mar 
mier-Abraham apparatus has been used success 
fully at a water-works near Lille, France, ever 
since IS9S, and much of the development work 
on the present Otto-Marmier-Abraham system 
seems to have been worked out there. It is re 
ported that this plant at Lille had a capacity of 
1,000,000 gals. per day, and operated at a total 
claimed cost of about S10 per million gallons of 
water treated. 

The Nice Plant.—The latest type of this system 
s the 5,000,000-gal. plant at Nice, France, 
although similar plants of small capacity are in 
stalled at a half dozen other towns, and it is 
reported by the Lahmeyer Co. that six-million 
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ARRANGEMENT OF STERILIZING WELLS; BRIDGE PROCESS AS INSTALLED AT 
BALTIMORE, MVLU. . 
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used hollow 
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grounding or short-circuiting of the electrodes 
by the stream of cooling water which passed 





Fig. 13. 


Small Bridge System, Water-Treating 
Plant, 


through them was prevented by a rain separator 
placed on top of the generator. 

In the plant at Nice, a departure from this 
lesign of generator has been made. An accurate 
description of this lacking, but ap- 
parently one set of electrodes is formed by two 
glass plates coated on the outside by tinfoil and 
connected to one of tne terminals of the high- 
transformer. One plate of each set has 
at its center a hole through which air is drawn 
into the the electrodes. The op- 
posing electrode appears to be a set of grounded 
cooling Four sets of electrodes en- 
metal box, from which the 


generator is 


tension 


between 


space 
coils. are 
and 
is drawn 


closed in a glass 


ozonized air 


Direct current at 110 volts is transformed into 
alternating current at 20,000 volts and 500 cycles 
for the ozone generators. 

The 


ozonized air is passed directly to an 





“emulser,’’ so called,—a glass injector in which 
the water to be treated draws in the sup- 
ply of mixed ozone and air much like a 
mercury air pump, it is said. This piece of 
apparatus serves then both to draw the charged 
air to the treating chamber and to intimately 
mix it with the raw water. The water after 


this mixing passes down through chambers filled 
with smooth flint stones. As the treated water 
escapes from the sterilizing chambers, the air 
and ozone is freed, but confined to the chamber 
underneath the sterilizing chamber, and from 
here it is piped back to All con 
for air or The 
chemically the 
ozone generator. 

The older plants of the Otto-Abraham-Mar- 
mier system are reported to have produced ozone 
at a concentration of 5 or 6 


the mixers. 
duits 


air is 


water 
dried 


are of stoneware. 
before passing to 





grams per cu. m., 
with an output of 37 grams per KW.-hr. This 
figure is probably subject to the 40% reduction 
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FIG. 
(Gerard Ozone 
on account of ohsolete determination methods 
noted before. The plant at Nice is reported 


to generate at present about 33.5 grams of ozone 
per KW.hr., and this figure seems fair, though 
the determination methods are not known to us. 
This evidently does not include transformer and 
other losses. It is also stated that 78 KW. is 
needed for the generating apparatus and 26 KW. 
for the pumps. Up to the latest reports the 
plant had not been working at full capacity— 
only up to 4,500,000 gals. per day, so that 
such figures as are available are of only very 
general interest. A general arrangement of the 
plant is shown by Fig. 8, and the ozone gen- 
erators in Fig. 9. 
American Commercial Systems. 

BRIDGE SYSTEM.—It has already been noted 
that the United Water Improvement Co., of Phil- 
adelphia, received the patent rights for the Vos- 
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maer and Lebret apparatus only to abandon then 
and to substitute for that system the one devised 
by Mr. J. H. Bridge. The differences in th 
two systems were radical; the Vosmaer generato; 
had no solid dielectric between the electrodes 
while the Bridge generator did have such par 
titions between its plate or tubular electrodes; 
the Vosmaer plant had a condenser and chok: 
coils in the circuit to prevent arcing (and the 
production of nitrous oxides) while there wer 
none such in Mr. Bridge’s arrangement; in th: 
older system the tall treating tower made neces 


sary a pressure of 15 lbs. per sq. in. on the 
ozone blower while, in the latter, a well re- 
placed the tower and the entering water drew 
in, by suction, its own supply of ozone. 
Drawings of the Bridge generators have no! 
been made public, from which the details of 
construction can be shown. The principle of 


the design, however, is shown in Fig. 10. 
electrodes are of aluminum and may be 
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14. PERSPECTIVE VIEW OF A TEN-TUBE OZONE GENERATOR. 


Process Co.) 


of two forms—plate or tubular. The idea back of 
the design is to pass the air through peculiar 
perforations so that each jet should be completely 
surrounded by the brush discharge about each 
hole and should also have to pass along 
through these discharges. 

The three most notable plants constructed on 
the Bridge system are those at Lindsay, Ontario. 
Ann Arbor, Mich., and Baltimore, Md. 

Lindsay Plant.—The first of this company’s plants 
to be placed in commercial operation was that at 
Lindsay, Ontario, and as this p'’snt has received 
much discussion, mostly favurable but some 
otherwise, it seems of interest to present some of 
the details of design. The plant is located at the 
town pumping station, taking water from the Scu- 
gog River, which is a sluggish stream running 
from a shallow lake. The water is highly charged 
with vegetable matter, derived from the lake and 
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surrounding swamps, and has an unpleasant odor 
ind taste at most times of the year. As a re- 
sult, the residents of Lindsay have used ordinary 
well water largely, and typhoid fever has often 
been prevalent. The new system includes a rapid 
preliminary filter, an ozone generator house, a 
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Fig. 15. Cross Section of Gerard Ozone Generator 
Showing Assembly of Parts. 


sterilizing well (some 30 ft. deep and about 6 
ft. square), and a purified-water basin from which 
the supply is pumped into the town mains. This 
scheme of arrangement is shown in Fig. 12. In 
this plant the greatest simplicity has been sought. 
The water flows without pumping’ through 
the sterilizing apparatus to the pumps which de- 
iver it to the mains. The flow of water through 
the sterilizing wells draws the ozonized air from 
the generators, and with the exception of a \%- 
HP. blower it is said that there is not a moving 
wheel about the ozone plant. 

With a working head of 4 or 5 ft. the aspirator 
shown in Fig. 12 is claimed to deliver equal vol- 
umes of ozonized air and water. In view of the 
poorer performance of the best aspirators or in- 
jectors on the market this claim is remarkable 
in some _ ways. The concentration at this 
plant is about 1 gram per cubic meter of air and 
about 3,800 grams of ozone are used here to treat 
1,000,000 ga's. of water. This amount of ozone is 
obtained, it is stated, with an expenditure of 
about 70 KW-hrs. under normal conditions. The 
town pays $35 per HP.-year for electrical 
energy so that the cost of energy for treating is 
claimed to be only about 37.5 cts. per 1,000,000 
gals. The plant is operated by the regular em- 
ployees of the pumping station, so that no other 
costs have been included. The cost to the town 
has been $8,250, including enlargement from 1,- 
000,000 to 1,500,000 gals. capacity. The total 
operating cost per million gallons, exclusive of 
labor, may be computed as follows: 


BE 65 i ck eed ede Setdedaes ewean eas $0. 755 
DGUTOCIRUION OE D6 os ods s cicecdaceccssssdscces 0.377 
PEE Sb Sccctcc tun biews ed cneeeasecasuadvnawedes 0.375 

$1.507 


The plant has been subjected to tests by Dr. 
Archibold, Demonstrator of Bacteriology at the 
University of Toronto. The average bacterial 


count of raw water was something over 400. After 
rough filtration it was about 100, and after steril- 
ization about 19. No B. Coli remained in the 
sterilized water, although present in the raw and 
in the filtered water. In one test the raw water 
was artificially fouled by stirring up the mud in 
the pre-filter. At this time the bacterial count was 
1,500 in the raw water, 500 in the filtered and 12 
in the disinfected. There have been no cases of 
typhoid fever in the city water districts since 
the plant started in October, 1908, and there has 
been a marked reduction in children’s intestinal 
diseases during this period. The taste and smell 
of the swamp and the discoloration are all re- 
moved by the ozone treatment. 

The pre-filter is a tank of reinforced 
concrete, 12 x 15 ft. holding 3 ft. depth 
of coarse sand. The pre-filter is cleaned 
by simply reversing the current of water, the 
wash water coming from the city mains under 
a pressure of 60 to 100 lbs. per sq. in. The ozone 
generators occupy a small brick building, 8 x 10 
ft., built against the pump house. City current 
is brought into the building at 1,060 volts, and is 
delivered from step-up transformers to the gen- 
erators at 10,000 volts. Each of the two ozone 
generating units has its own transformer and an 
independent air inlet and outlet. Nothing is 
done to free the air from moisture admitted to 
the ozonizer. It is stated that the difference in 
the output does not justify the additional ex- 
pense in first cost and operation of a refrigera- 
ting machine or of chemical dryers. Nothing is 
said of the effect of moisture on the condition of 
the apparatus or on the composition of the 
product. 

The generators in this plant are of the perfor- 
ated-plate type described before, with a solid 
dielectric between the plates. 

Baltimore Plant.—The Baltimore County Water 
& Electric Co. has a plant patterned by Messrs. 
Wehr, Walden & Dukehart, of Baltimore, Md., 
after the one at Lindsay. This plant has been 
constructed and placed in experimental operation. 
It is expected that it will go into commercial use 
within the next few weeks. There are here four 
units, each designed to treat 2,000,000 gals. per 
day. It was not considered that preliminary or 
rough filtering would be necessary at this plant, 
but as the water is discolored a preliminary filter 
was built to be used if tound advisable. Experi- 


tank and from there is passed under a pres 
sure of 3% ft. head through i battery 
of aspirators in direct connection with an 
ozone chamber. The water draws the ozone 
into itself in passing through the aspirators and 
then rises through baffle plates loaded with 
gravel. This is the operation in the first steriliz- 
ing well From here it passes through a second 
battery of aspirators at a Slightly lower level 
so as to maintain a pressure head of 3% ft. and 
draws a fresh supply of ozone through itself and 
passes a second time through baffle plates loaded 
with gravel. The process is repeated again in the 
third sterilizing well, from which it is discharged 
into a pumping basin, from which the usual 
water-works pumps deliver it to the city mains 
A head of about 11 ft. is available, and it is used 
in the three steps described. Excess ozone is 
drawn from the top of the second and third 
sterilizing wells and re-introduced into the water 
at the first well. As will be seen from Fig. 11, 
these wells are, roughly, about 12 ft. deep. The 
entire plant is 18 ft. long and 12 ft. wide, built 
entirely of reinforced concrete. Covering the top 
of the wells is a concrete structure for the ozone 
generators and the controlling valves. The plant 
is designed to be operated at any capacity up to 
the maximum and to be entirely automatic, re- 
quiring no labor or attention after starting. The 
tubular, water-cooled, ozone generators are used, 
on a potential of 10,000 volts. 

The Ann Arbor plant is built in three units, 
each capable of treating 1,000,000 gals. of water 
a day. Two of these units have been in opera- 
tion since the end of 1909, and the other unit will 
remain unfinished until the water consumption 
increases. The plant is reported tested daily, and 
it is found that the raw water usually contains 
about 2,400 bacteria per c. c., while the average 
of the treated water is about 5 with an entire 
absence of B. Coli. The cost of this plant in its 
present shape to the Ann Arbor Water Co. is 
slightly less than $9,000. setween SO and 100 
KW.-hrs are used for each 1,000,000 gals of water 
treated. The electricity is generated at the pump 
house, and its exact cost cannot be readily as- 
certained, as the dynamo is driven from a small 
engine receiving steam from the boilers which 
supply the main pumps of the station. 

The United Water Improvement Co. has put 
out several small, automatic, compact water 

















FIG. 16. TWO GERARD GENERATORS ASSEMBLED WITH AUXILIARY APPARATUS. 


ments seem to show that bacteria are sometimes 
protected by suspended matter and that bacteria 
removal may be more economical with pre-filter- 
ing. The general arrangement of the plant is 
shown in Fig. 12. 

The Ann Arbor Plant.—Here water from the 
Huron River is discharged into a_ receiving 


pumping plants for use when large central plants 
are undesirable. One such is shown in Fig. 13. 
Turning on the water also turns on the current 
and puts the ozone generator into action. Mr. 
A. E. Walden, in a paper before the American 
Water Works Association, June, 1909, reported 
results of a few tests on one of these domestic 
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Pig oe this porcelain compart- by the Gerard Company The water is pumyp: 
ee ee eee ment to the exterior of to the top of the tower where the inspirator 
Kas S qe - —Water from the ozone generator The placed in the water pipe to draw in the ozon 
i oe ows . Ps wal pl sutside surface of the The mixture then flows down a pipe and is dis 
s = suter tubes and the in- charged into a baffle chamber under the towe1 
side surface of the inner From here it rises through several diaphragms 
tubes are coated with in the tower and is finally discharged at the top 
‘ heavy tinfoil, as shown in At present, spraying water into an atmospher 
figs. 14 and lo. Contuct of ozone is favored by this company. The injec 
; is made to the innermost tor is used, however, as an auxiliary, as shown i: 
A iver of tinfoil by a small Fig. 17, which shows a tower for water purifica 
sphere of spring Wile, tion Into chamber 3, of the tower shown, th 
; shown in Fig. lo. This main quantity of ozonized air is forced under 
is connected to the bus, slight pressure. The downcoming water passine 
‘Aiiossiitialeeen Which is supported on through the injector (No. 1), is allowed to draw 
Manhole insulators in the alum- in a small amount of ozone, by-passed fron 
3sq.ft NEWS inum box at the top of the main supply. The water coming dow: 
Section A-B the tank. The outer tin- through the second chamber for Pan second 
foil layer is connected to the other terminal of treatment draws up, by injector No. 2, the ozon 
the transformer through a spring hook, and a ized air from chamber No. 1.) The incoming raw 
K strip of foil held in place by a fiber collar, as water similarly draws the ozone from the s¢ 
A shown in Fig. 15 Neither electrode is grounded ond treating chamber. Chamber 1 is cleared of 
~N —only the tank and cover and the case of the any remaining ozone and of the excess air by a 
a Y high-tension transformer. pipe which passes to the dryers and to ‘th: 
- Each complete ozone generating tube, in all ozone gencrators. The water-treating apparatus 
but the smallest apparatus, is surrounded by a may therefore work in a closed cycle if so de 
metal cylinder condenser termed a “barrier,”’ sired. <A single tower of the dimensions shown 
which is insulated and entirely independent of all would be designed to treat 340,000 gals. of a bad 
© . other parts of the generator. This barrier tube water per 24 hours. For larger supplies of 
Q has a douvdle role in increasing the efficiency of bad water several such towers in parallel would 
Treatment a the ozone gencrator. The first, and probably the draw from the raw supply simultaneously. Wher 
Water aA ; , mitt more important function of the barrier tube, is the water was not enough contaminated to r¢ 
eye ate | \ | . its function as a chimney for the upward dis- quire such a thorough and repeated series of 
sie R= LF 2 charge of heated oil and the intake or cooler oil treatments, a tower of a single room could b: 
Paes | . at the bottom of the generating tube. ‘Phis cir- used, as shown in the diagrammatic layout of 
| culation is reported to reduce the heating of the Fig. 1S. Here each tower shown would purify 
a ss -— 4 tubes and to increase the efficiency of Operation some 940,000 gals., making a plant of the dimen 
8 / : ind length of life of the tubes themselves. Sec- sions shown in this figure, having a capacity for 
ES 4 r ondly, the condenser is claimed to have a minor about 15,000,000 gals. per 24 hrs. 
eRe i x! t ry beneficial effect through damping down certain Yhe space requirements of such a plant as 
Qs ; a Pupe ff the highest frequency electrical oscillations shown in Fig. 1S, is seen to be about 7,400 sq 
= : hy Water which may be induced over the ordinary line ft. or 500 sq. ft. per million gallons capacity, in 
m 5 F Basin frequency of the supply. While high-frequency cluding the areas between the several buildings 
Ri ~ discharges, beyond the visible range, seem neces- etc. Ags the roughing filters, if these be neces 
Y 3 Joab eee eee sary for the efficient production of ozone it has sary, can readily be housed under the ozone gen- 
kK? been assumed that the Os molecules in turn be- erating room, no additional ground space need 
FIG. 17. THREE CHAMBER SPRAY TOWER; come unstable when subjected to the highest fre- be considered for them. In considering the vol 
GERARD PROCESS. quency radiations and re- 
combine to O22 mole- 
sterilizers. From his table, the following typical cules as they are swept A - - 4 | A 
. | ! 
figures are taken. out of the generator, un- at | | 
ee Nitsates less such an auxiliary | sii | 
Raw. Ozone. Raw. Ozone Raw. Ozone. condenser can damp out | 
330 "7 Oo) 060-0450 0.450 the —_ highest-frequency Nie 
oscillations. : | 
Turbidity —Color --—CO.—- : , e * > 
Raw. Ozone. Raw. Ozone. Raw. Ozone. It is the practice of & | 3 
March 30, '09.... 25 25 17.0 10.0 3.0 3.0 this company generally eel IRS gO I es fH ef ee S 
April 5, °00...... 18 18 18.0 8.0 3.0 3.0 sa aaa wae atime ilegl a i 
THE GERARD PROCESS.—Prof. Leon Gerard, generating apparatus un 
of Brussels University, Belgium, who inves- der a_ slight pressure ~ | . 
tigated the Tindal process for the selgian There is a_ tendency 2 | ™ ' 
government in 1897, later devised an ozone towards’ increased _ effi- S$ ~ 
generator even more like the old Berthelot ciency of production in : | 8 
tube than the Siemens adaptation already noted. such practice as has been * | 
In 1907 this process was being developed and stated before, and, of Ci | | ee tod he 
idapted to American conditions by Westinghouse, course, in leakage of ait Air Cooling Chamber Mo 
Chureh, Kerr & Co., as engineers for the Gerard and the reduction ot | a a | a a a etl 
Ozone Process Co. The organization of the lat- concentration of ozone is ’ 4 ro 41] 
ter company has now been completed a couple of prevented. It also per- ; ‘ 1010 
years, and all engineering work on the Gerard mits a more uniform FS " 3 "Wal 
apparatus for the production and utilization of flow through all the gas Plan i 
zone is handled by the officers of this concern at passages. However, | l l : 
165 Broadway, New York City. where it is found desir- - - 
The form of the generator is shown in Figs. able under special cir- ; 
14 and 15. Fig. 14, shows a ten-unit tube in cumstances to draw the aT = 
perspective section, while Fig. 15, shows the air through the = ozone ; | 
cross-section of a single pair of tubes in more tubes this has been done. : bee. ) wt 
detail. The air to be treated is first dried by In a few of the earlier aaa ‘ 
refrigeration and is then forced into one compart- water-treating plants of ad ' 
ment of an aluminum box, which rests on a mar- this company, the flow of : oy S 
ble slab shown a:the top of the containing tank. raw water through an in- ” 
The air passes from here down through the inner jector has served to draw r F Woter Basin” 
tubes and back up between the inner and outer in the supply of ozone ie Elevatict 
tubes in a thin stream. During this passage be- and air. In these plants — Fig) 14g, DIAGRAMMATIC LAYOUT OF PROPOSED 15,000,000-GAL. 
tween the two tubes it is subjected to the silent a mixture of air, OZONE WATER-PURIFICATION PLANT; GERARD PROCESS. 
electrical discharge playing across this space. ozone and water has 
The air finally escapes to a second compartment been discharged into an enameled ‘steel tower ume of buildings required by such a treating 
of the upper encasing box. This second compart- having several perforated diaphragms, a little like plant as shown in Fig. 18, it is seen that approxi 


ment is formed by the porcelain fittings holding 
the tubes in place. These fittings are tightly 
joined so as to be air tight. <A pipe leads from 


that used by the De Frise system previously de- 
seribed. This treating apparatus was patented 
by Mr. A. H. Twombly, whose patents are held 


mately 12,900 cu. 
will 1 
divided 


ft. 
e required. 


per million 


These 


gallons capac- 


ity 


requirements aré 


as follows. 
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OZONE PENETALING .... ce crccccccccccvvcsecscscecs 5,200 
Water CKORLIRE oc cciecciccectescscdecsescdsanees 1,700 
Seg) re errr rr ee ee eee re ee 6,000 
WOR av aébcd as ebsovt kina dedesevetcuce sen 12, 0%) 
Test data reported by the chemist and engi- 
neers of the Gerard Co. on apparatus as tested 


furnished. From these 


the 


or shipment have been 


typical extracts shown in accompanying 


table are made, indicating the claimed perform- 
iunce of the apparatus. 
The ozonized air from the Gerard apparatus, 


with proper preliminary drying, would be expec- 
ted to be very low in hydrogen peroxide and the 


nitrous oxides. Data furnished by the chemist 
of this company show that with an average 
concentration of 10 grams of ozone per cubic 


meter of air only 0.000000125 grams of nitrogen 


were present as nitrites and 0.0000025 grams as 


figures have yet been made avail- 


the 


nitrates. No 


able showing relation of humidity and 


perature of the air to the amounts of hydrogen 
the 


data 
including 


tabulated 
stated, 
generator 


the 


cases is 


pe roxide released. In 


power required in all 


transformer losses as well as 
losses. 


by the decomposition of potassium iodide in a neu- 





tem- 


tube 
The yield of ozone is given as determined 





pendent of external temperature and humidity 


and insuring a product of uniform composition 


and free from nitrogen compounds and hydrogen 


peroxide. The pre-drying of the air is easily and 


cheaply done by a slight extension of the re- 
frigerating plant needed for the ozonizer; stated 
in another way, the refrigeration of the ozonizer 


is secured with an extension of the pre-drying 


system. 
Mr. 


built 


Steynis experimental apparatus for 
Mr. Cornelius Vanderbilt in New York City in 
LO) and tests were made on this by Messrs, L 
B. Stillwell, M. Am. Inst. E. E., and H. S. Put- 


nam, M. Am. Inst. E. E., in 
Prof. Wm. Main and 
After the conclusion of 
Ozone Co. (380 Pine 
formed the 
the apparatus. 
manufacturing 


pleted. 


collaboration with 
Mr: WW. ¥. 
these 
New 
manufacture 


Doerflinger. 
tests, the 
York City) 
and exploitation of 
The equipment of the company’s 
plant 


Steynis 
St., was 
for 
has been 


recently com- 


The reports of the tests mentioned showed that 


the ozonizer generated not less than 105 grams 
per KW.-hr. at a concentration of 4 grams per 
cubie meter, including 


refrigeration of the ozon- “itean 
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present specifies 15 ozonizers of the ten-tube 
type shown in Figs. 12 and 13 for each million 
gallons of water to be treated per day The 
ozonized air is yielded with a concentration of 
f to 6 grams per cu. meter From 300 to 350 


watts per generator, including transformer losses, 


is required. This is about 125-KW 


gallons of water. To this is added 35 


for refrigerating apparatus and 25 
the air through the 
the treating plant 
motor-driven pump, then 52 


each 


blowing tubes. If the 
lost in 
by a KW.-hrs. 
ao 


efficiency 


are needed for million gallons 
head supplied; 
motor efficency SO). 
THE STEYNIS The 
apparatus for the production of oz ne 
Mr. Jan and patented Dec. 8, 
April 12, points of 
interest. 


presisure pump 


PROCESS. process 
Steynis 
1910, many 
Perhaps the 


1908, 
has novelty 


maintenance of a uniformly low 
the ozone generator, 
of increasing the yield per unit of energy 
and it other 


operation 


also has less 


the 


important 
making constantly uniform 





PERFORMANCE OF GERARD OZONE GENERATORS UNDER SHOP TESTS. 


Centigrade 


Liters, temperature. 

air - ‘ Volts 

per hr. In. Out. high. Low. Amperes 
8.800 4 ml 12.000 105 5.8 

2 000 66 65 11.500 1 WB 

2 000 67 66 14,000 79 9.6 


hrs. per million 
KW.-hrs. 
KW.-hr. for 
head 
be considered supplied 
more 
lbs. of 

60%, 


and 
devised by 
and 
and 
most striking feature is the 
temperature in 
This has the important effect 
input 
effects of 
inde- 





FIG. 19. A REFRIGERATED OZONE GENERATOR. 


(Designed by Mr. Jan Steynis, New York City.) 





the action of the generator, during part of a 
single day’s run, 
Grams 
Concen- per 
tration, Cu. m Temperatures, C KW.-br 
grams air Dryer Ozonizer ozonizer 
per cu. m. per hour outlet outlet. input. 
.70 2.5 oF $3.55 200.07 
4.97 2 23 148.92 
1) 44.0 24 $2.5 176.29 
The average distribution of energy require- 
ments during these tests was as follows: 
Ozonizer and transforme?. ........ccccccccsedcce 31.4 
COCO VORTAMOTROION cikneantictnceeiiwnvvenccs 21.0% 
PEGS ced cadeneusevedaaeeketenctacacecdsandad 3. WG 
Nee ey Sree re re er rT ee ere 13.0% 
It has been found possible to improve upon 
the experimental plant in designing the appa- 
ratus now being manufactured. For instance, 
the total weight has been reduced from some 
5,000 Ibs. per KW. capacity to SOO lbs. so that 
the equilibrium temperatures are reached in 15 
minutes after starting where before two hours 
Was ordinarily needed. Generators of the type 


made of 
claimed 


shown in Fig. 19 are being 
from 0. to 5.0 KW. It is 


capacities 
that a 


gen- 





erator of 1 KW. rating will generate 250 grams 
-Watts Grams per KW.-hr.~ 

Ozonizer Ozon- Ozonizer 
and Concen- izer and trans Power 

. Transfr. Transfr. tration. alone. former factor. 
380 a8 4.7 35.8 17.0 0.624 
B50 18 8.0 15.9 0.636 
460 38 10.0 $5.5 0.614 
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ft. and 4 ft., respectively It is stated that the 
floor space of the ozone house in a water-treat- 
ing plant of two to five million gallons daily 
‘apacity would be, for ozonizers, cooling box, 
refrigerating and auxiliary machinery, and wa- 
ter pumps, about 75 sq. ft. per million gallons 
(volume therefore about 750 cu P:3: The 
water-contact apparatus would vary in floor area 
from 225 to 325 sq. ft. and in volume from 650 
to 1,000 cu. ft. Such a plant would treat a 
water which had no objectionable turbidity or 
coarse organic materials to be removed For 
other waters, the roughing filters would be placed 
under the ozonizer house, but they would prob- 
ibly require more ground space, the actual 
amount depending on local conditions in each 
case. 

Using 1 gram ozone per cubic meter of water 
treated, a million gallons would demand 3,800 
grams and the production found by Stillwell and 
Main (105 grams per KW.-hr.) would indicate 
36.2 KW.-hrs. needed per million gallons, ex- 
clusive of predrying the air and pumping. The 
drying of the air, as shown in these tests, for 
treating 1,000,000 gals., would be 25.87 KW.-hrs 
This would be for a humidity of 85% and might 
be reduced for average operation all the year 
around with say 60% humidity With these 
larger ozone plants, the ammonia compressor 
would show higher efficiency. The head lost in the 
treating plant (assumed as 10 ft.), if supplied by 
pumps of 60% efficiency, driven by motors of 
80% efficiency, would demand 52.4 KW.-hrs. ad- 
ditional per million gallons, making the total 
‘ey 114.387 KW.-hrs. 

Installations will shortly go into commercial 





operation it is reported. The new generators, it 
is claimed, will yield 90-100 grams of ozone per 
kilowatt-hour for a concentration of 6 to 5 grams 
per meter, including refrigeration of the ozonizer 
and predrying of the air. 
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An Instrument for Measuring Acceleration 
and Gradient. 


The mean acceleration of a railway train or 
of any other moving object may be ascertained 
from “direct observations of average velocities 
over suecessive known distances, but this method 
has the disadvantage of giving only the aver- 
age acceleration over each space interval for 


which the velocity is observed. It is difficult, 
too, to observe accurately the velocity over very 
short space intervals. An instrument has been 
devised by Mr. H. E. Wimperis, of London, 
England. which indicates directly at any instant 
the aeceleration of any vehicle on which it is 
mounted. It has been used successfully by 


English railways and the British war office for 
‘leration, brake re- 


measuring the starting acct 
tardations and frictional 
or road resistance of 
railway trains and of 
automobiles. It can also 
be used on both classes 
ff vehicle as a gradient 
measurer 

The general appearance 
of the accelerometer 18S 
shown in Fig. 1. In th 
neutral position, the 
needle stands in the cen- 
ter of the scale, and it is 
deflected in one direc- 
tion for acceleration or 
upward gradient and in 
the opposite direction 


for downward gradient 

or retardation. The 

seale has two sets of Fig. -2. Diagram of 
graduations showing re- Mechanism of the Accelero- 
spectively acceleration in meter. 


feet per second and 
gradient in ratio of rise to length. In use the 
instrument lies flat on its three legs, with the 
arrow marked on the dial pointing in the direc- 
tion of motion. The length of one of the legs 
is adjustable so that the instrument may be more 
readily brought to a true horizontal position. 
The internal construction, shown diagrammat- 
ically in Fig. 2, is remarkably simple. A copper 


hairspring and 


whose poles it revolves. The motion of the disk 

















The Wimperis Accelerometer. 


is transmitted to the indicating needle through 


is made selective by an in- 


genious arrangement so that it indicates accele- 


axis of rotation 
the disk as the gear ratio. 
equivalent to 
in which one disk rep- 


bears the same 


disks sketched in Fig. 3, 


disks are supposed to be exactly similar and to 


A force acting on the centers of gravity of the 
P at right angles to 


cause the contacting edges of both disks to move 


force in the direction Q parallel to the line join 
ing the centers will influence 


of their rolling contact, 


will exactly balance. This explains how the in- 


strument records for any acceleration applied to 








Fig. 3. Diagram Illustrating the Dynamic 


(The angles qa and §# are equal.) 


that component which is in the direction 
of the arrow on the dial (Fig. 

Applications. 
obvious uses of the 
such as measuring the starting acceleration of 
and measurements 
dient, there are some indirect uses which deserve 


a brief description. In connection 


mobiles, it affords a means of measuring th: 
brake-horsepower of their engines while runnin 
on the road. The frictional resistance of th: 
car is first ascertained by observing the retarda 
tion while coasting with the engine declutched 
Multiplying this retardation by 2000 + 32.2 gives 
the road resistance in pounds per ton. The ve 
locity attained at a given engine speed can be 
read from a speedometer and the brake-hors« 
power can then be computed from the formul: 

Road resistance x weight of car x speed 

B. BP. a 5 —— 

a constant 

Similarly, by observing the average road resist 
ance and the fuel consumed during a trip, the 

average thermal efficiency can be computed. 

To obtain the mechanical efficiency and indi 
cated horsepower of the engine, it is only neces 
sary to measure, in addition, the retardation 
While coasting with the clutch in gear but with 
the ignition or fuel supply cut-off. 

Mr. Wimperis specifies some of the results ob 
tained with this instrument as follows: 

The highest starting acceleration I have measured*or 
a steam train is 0.9-ft. per sec. per sec., and on 
tube train 2.4 ft. per sec?. On the District Railway 3.0 
ft. per sec.2 The highest train braking was 5.8 ft. per 
sec.*—on the electrified portion of the Brighton Railway 
On automobiles the braking runs up to 10 ft. per sec.? 

Road resistances on automobiles run from 60 Ibs. per 
ton on the best roads to 120 Ibs. per ton on partly made 
roads, and to 210 Ibs. per ton on loose road metal. 

The accelerometer is being put on the market 
in England by Elliott Brothers, Century Works 
Lewisham, London, S. E. 

rt 

MINE ACCIDENTS IN ENGLAND.—The London 
“Times’’ (Engineering Supplement) of March 9, prints 
the following advance tables of accidents in coal mines 
in England as issued from the Home office. The num 
ber of deaths from accidents is the largest recorded 
since 1873. 





Death-rate Deaths per 

Deaths per 1,000 million tons 

from underground of mineral 
accidents. workers. raised 
ov eg ee 1,012 1.44 4.25 
Ut ee 1,101 1.46 4.76 
SRA 1,024 1.37 4.27 
re 1,072 1.35 4.41 
SCE 1,055 1.34 4.29 
a eee 1,159 1.49 4.64 
1906 1,142 1.42 4.31 
<tr e 245 4G t 41 
eee 1,308 1.46 £75 

oe re 1,447 
sana Ra 


TWO CENTRIFUGAL BOILER-FEED PUMPS havi 
recently been installed in a plant of the Detroit Edisor 
Co., by the DeLaval Steam Turbine Co., of Trenton, N 
J. These pumps were designed to deliver 1,600 gals. per 
min. against a head of 700 ft., while running at a speed 
of 2,800 r. p. m. It is stated that they have 
shown an efficiency, under test at full load, of slightly 
over 60%. Larger ones of the same type are claimed 
to have shown efficiencies above 859%. These pumps al 
two-stage. A small bronze impeller is used with spe 
cial water-labyrinth packings between the impeller and 
casing. The passage through these is made as tortuou 
as possible, and the water in the labyrinth, through th 
drag of the impeller, is given enough centrifugal fore 
to materially decrease the slight leakage. On the rear sid: 
of each impeller is a chamber, formed between the casing 
impeller and labyrinth packing. This is of the same 
diameter as the inlet chamber and, being connected to 
the latter, serves to balance the thrust. One of the im 
peller bearings, however, is made of a thrust type, to 
serve in case that the balancing-chamber passages bh 
come clogged. Bronze sleeves on the shaft extend from 
the impeller through the casing and shaft packings to 
prevent scoring of the shaft. These packings are furnish 
with water under pressure to prevent air inleakage. 

Guide vanes are dispensed with in the diffusion cham 
ber of the casing as these pumps have to operate at 
various outputs and pressures and the guide vanes are 
efficient only for a given output and head and, in this 
case, increase the liability to damage from solid sub- 
stances which might get into the pumps. All connections 
are made to the lower half of the casing, so that the 
upper half and the rotor can be removed for inspection 
or repair with a minimum of trouble to the boiler plant 

The pumps are directly driven, through flexible coup 
lings, by steam turbines on the same bed plates. The 
turbines receive steam at 200 Ibs. gage, and 150° F 
superheat and exhaust into open feed-water heaters, so 
that practically all of the heat input of the turbine is 
returned to the boiler-feed water. The pump is con- 
trolled by an ordinary excess-pressure type of pump 
governor inserted in the steam line before the turbine 
is reached. The ordinary turbine governor then acts 
as a speed-limit device. There is also an emergency 
governor on the shaft, to shut off steam at overspeed. 
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It is well understood, by those who have given 
areful study to conservation problems, that pe- 
troleum deposits are likely to be among the 
tirst of the fossil fuels to become exhausted. The 
production of petroleum, in fact. has been able 
to keep pace with the enormous increase in its 
‘onsumption, only through the discovery of one 
new field after another. “A short life and a 
merry one’ is the rule with most deposits of 
petroleum. Many fields whose oil production 
mnce played a large figure in the market now 
vield comparatively trifling amounts. The ‘sur- 
face of the earth is now being so rapidly pros- 
pected, that an end must come inevitably to the 
discovery of new underground reservoirs of pe- 
troleum. The question is a serious one, what the 
vorld will then do for gasolene, kerosene, and a 
multitude of other petroleum products which 
have become almost essential to civilization. 

The answer to this question will be found, 
t is probable, in the exploitation of the beds of 
bituminous shale. The late Prof. N. S. Shaler, 
in his remarkable book “Man and the Earth,” 
published many years ago, showed the exist- 
ence in the Mississippi Valley alone of enor- 
mous deposits of bituminous shale capable of 
producing oil and likely to be a source of fuel 
long after all the accessible coal deposits have 
been worked out. 

The distillation of oil from shale is an in- 
dustry so little known by engineers that in- 
formation as to its past history and possible 
future importance may be of interest. The Ca- 
nadian Department of Mines has just issued 
in interesting report on the oil-shale deposits 
of the Maritime Provinces and on the oil-shale 
industry of Scotland. The oil-shale industry of 
Seotland dates back to 1862, and the industry 
flourished there until the importation of Ameri- 
can petroleum introduced severe competition, At 
first this threatened to cause the extinction of 
the Scotch works, but the production of other 
substances than oil from the shale, particularly 
sulphate of ammonia, enabled them to keep at 
work, and, instead of the industry dying out, it 
has actually increased. In 1871, 800,000 tons of 





shale were distilled in Scotland, and about 25,- 
000,000 gals. of crude oil were produced; in 1904, 
about 2,700,000 tons of shale were distilled, and 
nearly 63,000,000 gals. of crude oil were pro- 
duced. Tests of the Nova Scotia shale which 
were made at the Scotch oil works indicate that 
the products from a ton of shale would have a 
market value of from $3 to $5. From this would 
have to be deducted, of course, the cost of min 
ing and distillation, the interest on the plant, 
etc.; but the indications are that a good quality 
of oil-producing shale might have a_=e greater 
value per ton than ordinary bituminous coal. 
-—- ° 

The Chicago harbor problem which, during the 
past few years has been the subject of so much 
discussion, is still undecided. Some of the vary- 
ing points of view were brought out in a recent 
discussion before the Western Society of Engi- 
neers, which is abstracted elsewhere in this is- 
sue. Opinions differ widely as to the method of 

curing a harbor, and as to the location and 
character of the harbor. There are three plans 
proposed for creating a harbor. The first is by 
the municipality, but at the present time this is 
impossible on account of the city’s financial lim 
itations. The second plan is for the Sanitary 
District to undertake the work under arrange- 
ments between it and the city, with a view to th: 
latter possibly taking over the administration at 
some future time. The third plan is to grant 
franchises to private interests. The first of these 
would undoubtedly be the best if it were prac- 
ticable, but the present city administration favors 
the third and least desirable method, granting 
franchises on terms which (so far as made pub- 
lic) do not appear to protect the public inter- 
ests. The second plan appears to be a reason- 
ably good substitute for the first (if the condi- 
tions which make the first impracticable are 
taken into account), and strong arguments are 
made in its favor. But (as will be seen by Mr. 
Mullaney’s remarks) neither the first nor the 
second plans are regarded favorably by the pres- 
ent city administration. 

As to the character of the harbor, there are 
two main propositions: (1) a lake front harbor 
at the river mouth, leaving the river to be used 
by lighters and by such vessels as need to reach 
special points; (2) an inland harbor, utilizing 
wharfage on'the river through the city and along 
the Drainage Canal beyond the city. The latter 
is, of course, favored largely by the advocates of 
. “Lakes to the Gulf” waterway, although it has 
been shown very clearly that it would be det- 
rimental to commerce to require every vessel in 
the lake trade to pass in and out of the river 
when making Chicago a port of call. As to the 
idea of providing for ocean steamers at Chicago, 
that is too visionary to need consideration, for 
reasons which have been amply discussed. 

There are, of course, various other propositions. 
One is for a canal from the lake to the river at 
some point south of the business district and of 
the main channel of the river. All the South 
Side rises in wrath against such a scheme, be- 
cause it would introduce there the bridge block- 
ades and delays which have worried the North 
Side and the West Side for so many years. 

In general, there seems little prospect that any 
of the schemes thus far proposed can command 
sufficient support for adoption at any early day. 


te 


The Commercial Utilization of Ozone for 
Water Purification and Other Purposes. 


In another part of this issue we have described 
the development of various processes for the 
production and utilization of ozone as a disinfect- 
ing and bleaching agent. <As stated there, the 
greatest interest at present centers about its use 
for purifying city water supplies. Admittedly 
the treatment of water with ozone appeals to the 
public in a remarkable degree. 

There is now no question as to how ozone acts 
and no question as to its great efficacy as a 
destroyer of bacteria and organic matter con- 
tained in water. This objectionable organic mat- 
ter is literally burned up—converted to carbon 
dioxide. Ozone is frequently called a ‘‘sterilizing”’ 





agent. Its use can be carried to such an ex- 
treme that it will actually sterilize as effectively 
is any other process, but, in plants for purifying 
elty water supplies however, it is unnecessary 
and uneconomical to carry the treatment so far 
As ozone, Or ozonized air rather, is but very 


slightly soluble in water and, as the bacteria and 
organic matter are thoroughly disseminated, the 


ozone works under a great handicap in its at- 
tack. Anything that contributes to the intimate 
mixture of the water and the ozone promotes 
that attack; but it is obviously difficult, at least 
with our present Knowledge, to secure and keep 
this intimate mixture of liquid and gas The 
wonder is that ozone can be as eflicacious as it is 

The oxidizing power of ozone seems to be par 
ticularly effective against pathogenic bacteria 
As an illustration of the activity of ozone, it may 
be interesting to quote a few figures secured re 
cently in American laboratory investigations. By 
spraying a water containing 100,000 to 300.00 
colon bacilii per cu. cm. into an atmosphere of 
ozone, having a concentration of 2.5 grams per 
cu. m., the bacteria count was reduced to 1 per 
> cu. cm With a river water, containing fro 
1,000 to 3,000 bacter'a per cu. em., treated unde 
similar conditions and in the same apparatus, a 
concentration of #} grams per cu. m. of air was 
needed for the absolute destruction of B. coli, but 
with 2.25 grams concentration, only 1 B. coli was 
left per 5 cu. em However, while only 1 colon 
bacillus was noted in 5 cu. em., 150 bacteria were 
counted per cu. cm., but they were shown to be 
spore-bearing types. Even with as high a con 
centration as 6.5 grams of ozone per cu. m. of 
air, 40 of these spore-bearers were left in each 
cubic centimeter 

In another series of experiments on a highly 
contaminated water, approximately 1% sewage 
a single treatment with ozone having a concentra 
tion of 12 grams per cu. m., and with a con 
Sumption of 1.25 grams of ozone per cu. m. of wa- 
ter treated, reduced the bacterial count fron 
60,000 to 400. A second treatment with ozon 
at a concentration of 10 and a consumption of 
0.77 grams more per cu. m. of water reduced the 
count to 40, with the probable removal of all B 
coli. The bactericidal efficiency of the first treat- 
ment was then 99.333%. and of the two treat- 
ments 99.9383%. A sample of settled sewage was 
similarly experimented upon with ozonized air 
in saturation bottles at a concentration of 12 
grams. The;first treatment reduced the bacterial 
count from 12,000,000 to 15,000, with a consump 
tion of 9 grams per cu. m. of water. A second 
treatment, in which 5 grams per cu. m. addi 
tional was absorbed, reduced the count to 750. A 
third treatment with an absorption of 5 grams 
per cu. m. of water, reduced it to 200 per cu. em., 
and a fourth treatment with an absorption of 
only 1 gram per cu. m. brought the count down 
to 40. The total consumption of 18 grams in 
four treatments, then, brought the count from 
12,000,000 to 40. 

These figures are very interesting as showing 
what can be done by an imperfect mechanical 
mixture of ozone and water, but they do not 
throw the least light, of course, on the commer- 
cial practicability of such sterilizing processes. 

Turning now to experience in the commercial 
treatment of water with ozone on a large scale; 
the plant at St. Maur, near Paris, France, seems 
to have been longest in commercial operation 
and to have received the most careful and intel 
ligent study of any large plant from outside san 
itarians and engineers. In tests of this plant, 
made a couple of years ago, by Dr. Rideal, of 
London, ozone at a concentration of from 1.5 to 
1.8 grams was furnished to the sterilizing tower 
(as described in the article elsewhere in this is 
sue). The average ratio of water to ozonized air 
was 2.47 to 1. Rough-filtered water, showing a 
bacteria count of 40 to 320 per c. c., was reduced 
to a count of 1 per cu. cm. in most cases, and t 
2 in a few cases. The presence of B. coli was 
noted usually in 20 or 40 c. c. before ozone treat- 
ment, but never in 100 or 200 c. c. after treat 
ment. The greenish-brown color of the filtrate 


was changed to the faintest blue tint The COs 
content was slightly decreased, in spite of the 


combustion of organic m@tter, and the physica 
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properties were generally unchanged. Neither 
the chlorine nor nitrate content showed any in- 
crease after treatment. This plant has_ been 


judged so economical and successful as to justify 


its enlargement to 20,000,000 gals. daily capac- 


ity. It is noteworthy that the De Frise system in 
use here has succeeded in spite of having to 
pump water and ozone against a head of some 
lo ibs. per sq. in.—a condition which largely con- 
tributed to the economic failure of the Vosmaer 
process in this country. It is also noteworthy 
that one-half the plant will be built after the 
Otto-Marmier-Abrabam system, in which the 


ozone is not 
is reduced. 
In the 


plant at 


pumped and the lost head of water 


ordinary run of the ozone water-treating 
Lindsay, Ontario, raw water coming to 
the roughing filters shows an average count of 40U 
bacteria per with B. 
ent. The filtrate shows 


cu. cm., coli usually 


100, with B. coli also, but 


pres- 


after ozone treatment the average count is given 
as 19 with B. absent. No information 
been given us concerning the physical or chemi- 
cal properties of the treated that the 
color and taste have been made satisfactory to 
the townspeople. It would be interesting to see 
figures on the nitrogen and chlorine content be- 
fore and after treatment, but these are not avail- 
able. 

From the description of the Lindsay and Bal- 
timore plants it will be seen that air containing 
more or moisture is admitted to the ozone 
Now there is that nitric 
acid or nitrogen oxides can be formed, even when 
arcs and sparks are suppressed,” if 


coli has 


water, save 


less 
generator. evidence 
moist air is 
subjected to the silent, high-tension discharge of 


electricity. There are, as yet, no data to show the 


presence or effect of these compounds at these 
two plants but it may be presumed that they 
are formed during part or much of the time. 


Nitric acid is an active disinfectant, and the ni- 
trogen oxides have such properties though to a 
Solutions of the acid, as weak as 1 
are reported as fatal to organisms like 
bacilli. 


lesser extent. 
in 3,000. 
inthrax It is possible then, as the nitro- 
show up as ozone in common 
methods, that ozone disinfection 
of water supplies may sometimes be partly chem- 
ical. But the 


gen compounds 
letermination 


presence of such foreign compounds 
in water treating plants is not important, unless 
their amount rises so as to become troublesome in 
the human system, unless they hasten the deter- 
ioration of the ozone apparatus, or unless 
increase the corrosion of water pipe. 
ical or industrial uses of however, the 
the air demanded, 

much misapprehension of what the 
field of ozone treatment of water really is and 
what it has to recommend it over other pro- 
cesses. We believe that one of the elements of 
greatest value to its exploitation is its inherent 
characteristic appeal to the public. It must be 
admitted that there is something very attractive 
to the public mind in the proposition to pass bub- 
bles of ozonized or ‘‘electrified’’ air through a 
contaminated water. On the other hand the 
public is more or less suspicious of the addition 
of chemicals to water, and there are always 
plenty to aver that the water so treated has “a 
queer taste.”” Even with a filtered water supply 
the publie is apt to be suspicious of holes in the 
filters, even though long years of experience with 


they 
For chem- 
ozone, 
pre-drying of may be 
There is 


both mechanical and slow sand filtration has 
shown that such fears and suspicions are prac- 
tically groundless. 


A second element of great value in the ozone 
process lies in the ease and quickness of remov- 
ing color (stain as distinguished from turbidity), 
taste and odor in cases where filtration and 
chemical disinfection can do this imperfectly or 
at heavy expense. It is well, however, to recog- 
nize the start that ozone is effective in 
disposing of organic matter only, having practi- 
cally no effect on other impurities except metal- 
lic salts. 

It has claimed by promoters of ozone 
processes that removal by screening of the coars- 
est suspended matter, followed by ozone con- 
tact will be cheaper than any other process of 


from 


been 


water treatment. 
however, 


It remains to be demonstrated, 


just where preliminary treatment plus 


ozone contact will be 


more economical than 


sedimentation or coagulation and filtration. 

It should be remembered, in this connection 
that, with filtration of suspended matter 
Which is more than a mere screening, a reduction 
of the bacteria in the water always 
takes when something more 
than screening is needed to remove finely divided 
objectionable matter, previous to ozone treat- 
ment, the other contamination would be removed 


any 


number of 


place. Therefore, 


during that process (extended perhaps) and the 
ozone contact would seem more or less super- 
fluous. 


For determining whether or not an ozone water- 
purification system is desirable in a given loca- 
tion, no general rules can be made—even laying 
aside public prejudices for or against any system. 
There can hardly be a clear definition of either 
the possibilities or the limitations of ozone pro- 
cesses until many complete series of studies have 
been made by independent 
However, a few 
to show 


engineers of repute. 


restricted statements are 
missible evident tendencies. 

The average costs of the several kinds of 
water-purification plants would be highly inter- 
esting if obtainable. In the present state of the 
art, however, only the most general comparisons 
can be made. By examination in the files of 
News of the records of a few plants 
it appears probable that where a plant for treat- 


per 


Engineering 


ing a clear but contaminated water with ozone 
has cost $5,000 per million gallons capacity, a 


slow-sand filter would cost something like $20,000 
for the same capacity, a mechanical filter would 
cost some $10,000 and a plant for dosing with 
hypochlorite of lime would cost only about $120. 

A plant for rough filtration followed by ozone 
treatment has cost about $5,500 per million gal- 
lons capacity. From recent installations it is 
probable that if hypochlorite dosing were substi- 
tuted for the ozone treatment the plant 
have cost about $2,700 for the same capacity. 





would 

But 
this figure is yet to be determined by the opera- 
tion of commercial plants on a large scale. The- 
oretically, of there is a great advantage 
in operating a filter at a very high rate and re- 
ozone treatment to dispose of such 
carried through the filter. Practi- 
additional complication of a double 


course, 
lying on an 
bacteria as 


cally the 


are 


treatment system is a serious handicap to any 
such system. 

So far as can be seen at present the ozone 
treatment is best suited to waters which are 


already satisfactory as regards color, taste, odor. 
ete., but because of sewage 
tamination. There are many water supplies taken 
from the Lakes or the St. Lawrence to which this 
description applies. There are also some under- 
ground supplies and supplies from large storage 
reservoirs which need no treatment except the 
destruction of possible pathogenic bacteria. 


are dangerous con- 


On the other hand, the waters least suited to 
ozone treatment would appear to be the turbid 
river waters of the West and South, which re- 
quire clarification by sedimentation or other 
methods in any event. 

Between these extremes are waters of various 


some of which, 
referred 


especially 


grades like the swamp-stained 
waters to, may find the ozone 
treatment advantageous; others, like 
the clay-carrying waters, require such heavy ex- 
pense to remove the suspended matter that the 
bacteria may as well be removed with it. 

Of hard and fast rules can be laid 
down as to what ozone is or is not adapted, until 
the commercial position of the ozone process is 
better established. The situation in this respect 
resembles that which many engineers will recall 
in the early days of mechanical filtration. The 
likeness is further carried out in the existence 
of at least five competing companies exploiting 
different processes of ozone treatment. 

It will be apparent, from study of present de- 
mand, that ozone processes seem to have little com- 
mercial chance in the field of sewage purification, 
notwithstanding the large made to the 
The main object in sewage purification is 
not primarily to kill the bacteria in the liquid, 
but to remove organic matter which may become 
offensive through decomposition. Ozone will, in- 
deed, oxidize the matter in sewage if 


above 


course, no 


claims 
contrary. 


organic 








finely divided, but it is in no way feasible to 
this on a commercial scale. Disinfection and ¢ 
odorization of settled or strained sewage is 
sible, as we have shown above, but at a er 
cost for ozone and for forcing contact betwe 
ozone and effluent. Should the day ever con 
when this disinfection is demanded, the oz 
processes would have to compete against t! 
ease and cheapness of chemical dosing. 

At the present rather unsettled stage of d 
velopment of ozone water-treating systems, it 
not safe to say that the apparatus will take ca 
of itself, like the alternating-current transform 
for instance. On the other hand, an ozone pla: 
should be as reliable, successful and economic 
in operation as any other water-treating syst 
if well installed 
well cared 


under competent advice and 
maintained. The ozone gi 
erators are hardly to be classed as delicate m 
chinery, although they be put out 
with greater or The auxilia 
machinery—pumps, coolers, ete.—can be made is 
reliable for use here as anywhere. 
continuity and reliability of operation is to 
there must skilled mechanic in 
charge and a supply of duplicate parts, as wit 
any Other system involving the 
machinery. 


for and 


seem to 
service less ease. 
Of course, 
assured be a 


use of fin 


The processes and apparatus for making an 
using ozone are still far from fixed. Too many 
avenues are open for progress to permit great 
rigidity in design or operating method. Were al 
the ‘useful patents brought under a single control 
and were all the ozone-generator designs mad 
available for a competent designer to select the 
best features from each, an ozone generator of 
high economy would result. Were all the meth- 
ods for forcing contact of ozone and water simi 
larly combined, we might get a system with 
which this could be done, with a slight loss of 
head. Each successive inventor has devised one 
or more good features about which he has built 
up his system. Such a consolidation as is sug- 
gested above has taken place in many other me- 
chanical fields, 1nd a similar result may eventu- 
ally be reached here. 

We have devoted chief space to the use of ozon¢ 
for water purification since that is the applica 
tion to which inventors are paying greatest at- 
tention and in which engineers are to-day most 
interested. But there are many other uses anid 
great possibilities for ozone in many arts 
industries. 


and 


Ozone is unique among germicides in having no 
injurious effect whatever on the higher forms of 
animal life unless perhaps when breathed at high 
concentrations or for very long periods of 
time. Practically all other germicides ar 
either violent poisons or like heat cannot be ap 
plied without changing the condition of solid or 
ganic matter. We mention here only a few of th: 
applications of ozone which have been proposed 
or tried to show the possible scope of the pro- 
cesses. 


The sterilization by ozone of meats, eggs, fruits 
and similar perishable food products has been 
tried with success on a laboratory scale, and 
may very probably prove a most desirable ad 
junct of the eold-storage process of preservatio! 
It should probably render unnecessary the ex 
tremely low temperatures which have _ been 
claimed to impair the quality of the food stuff 
subjected to them. Cold-storage plants should 
be especially favorable for the operation of ozone 
generators, because of the refrigeration appa 
ratus at hand for drying the air, for cooling th: 
generators, and for promoting the stability 0° 
ozone in the air of the treating chambers. Agail 
while the cold storage process is especially ef 
fectual in retarding bacterial decomposition i! 
the interior of meats, etc., certain forms of mold 
etc., sometimes grow upon the surface. Ozonize 
air, for such cases, would be especially efficie: 
in protecting the surface. 

The sterilization of vessels, for carrying food 
or beverages, by ozone has already been pra 
ticed in Europe where wine casks have been thu 
treated. Wines have also been aged in Fran‘ 
by exposure to ozone. 

For the sterilization of milk, the ozone pruce 
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would appear to have very great possibilities. 
The unfortunate effect upon public health of the 
too-common treatment of milk by such preserva 
tives as formaldehyde are well known to sani- 
tarians. Icing is expensive and difficult to al- 
ways maintain in extremely hot weather. Pas- 
teurization, or partial sterilization by heat, is 
objected to by many physicians. Something has 
been done on a commercial scale in the, partial 
sterilization of milk by nascent oxygen produced 
by adding hydrogen peroxide to the milk. This, 
however, is a very expensive process, and tuere 
is a chance of introducing acids in the milk 
through impurities in the peroxide used. Ozone 
should be much cheaper and more efficient in any 
plant where treatment is conducted on a large 
scale. A small ozone plant should find many uses 
about a dairy, in sterilizing cans and utensils, in 
treating the water supply and in minor disinfect- 
ing operations. 

Besides milk, butter, lards, oils, fats and other 
food products seem to be effectively sterilized and 
deodorized by ozone treatment, and experiment- 
ers are at work to develop such processes on a 
commercial scale. 

For the hospital and in surgery again, ozone 
would seem to have an enormous field. As a non- 
poisonous, yet powerful antiseptic, applicable in 
gaseous form or through liquids, it should be of 
the greatest benefit to the surgeon. The therapeutic 
benefits of ozone are already a matter of uni- 
versal popular belief. Such experiments as have 
been made tend to the confirmation of this be 
lief, and the possibilities of its systematic use in 
the treatment of pulmonary and nervous diseases 
particularly are likely to be thoroughly investi- 
gated during the next few years. 

It will be understood. of course, in all the fore- 
going that we have pointed out possibilities or 
probabilities rather than established facts. The 
multiform applications of electricity during the 
past thirty years have all followed from the in- 
vention of the dynamo, which gave the world for 
the first time a cheap and reliable means of pro- 
ducing electric current. The applications of 
ozone, likewise, may be expected to follow the 
recent development of machines for economi- 
tal production of ozone on a large scale. 





LETTERS TO THE EDITOR. 


The Use of Curve Radii Based on Two 50-Ft. 
Chords. 


Sir: I wish to say a word in defense of the 5(-ft. 
chord radii used in connection with the turnout tables 
of my book, ‘‘Modern Location of Standard Turnouts,”’ 
reviewed in your Engineering Literature Supplement of 
March 17. 

The criticism in the review that ‘‘the use of 50-ft. 
chord radii might affect the utility of the book’’ is un- 
deserved, because if it is desired to use 100-ft. chord 
radii (’), by using a value of D = R’ + d@ and other 
functions just as shown in the tables it is obvious that 
no appreciable error would ensue. 

The writer knows from experience that some railroads 
lay out their curves (those sharper than five degrees) on 
location on the 100 ft. chord radius scheme and then 
during construction inconsistently retrace these same 
curves, forcing their original alinement slightly by using 
50-ft. chords, on account of the track men requiring track 
centers set 50 ft. apart. It would be extremely awkward 
for the engineer party in getting these 50-ft. track cen- 
ters to use the 100-ft. chords, hence the inconsistency and 
forcing. 

The writer therefore employed the 50-ft. chord radii in 
making up his turnout tables so as to make them con- 
sistent with the better and more modern practice of lay- 
ing out curves, and furthermore, wishes to go on record 
as being an ‘‘insurgent’’ against the old time or ‘‘com- 
mon’’ practice of using the 100-ft. chord radii. A simple 
method of using the radii commonly found in existing 
field books for 50-ft. chord radii is to take half the 
radius of half the degree of curve. 

C. M. Kurtz, 

234 Iowa St., San Francisco, Cal., March 28, 1910. 


[The standard method of measuring degree of 
curve by 100-ft. chords permits the use of 50-ft. 
or other short chords by help of a simple table 
of short chords. This involves no change of 
existing data, as does the adoption of an entirely 
new set of radii.—Ed.] 





The Duty of Pumping Engines. 

Sir: Prof. Kent's interesting communication iy En 
gineering News of March 10, asking why or 
engine shows a higher duty than «auothe,, 
answered in general terms by stating that w. .° wing 
to the variations in the corditions under which, werent 
engines are operated. The difference in ratios of steam 
expansion is immaterial within certain limits, in the face 
of two other important factors: (1) friction in the 
machine, and (2) the utility of steam jackets and re- 
heating. 


“ umping 


yn 





In the two cases cited in the communication referred 
to (Chestnut Hill with 187.4 lbs. steam pressure, and 
Albany with 168.2 lbs. steam pressure; or 202.1 lbs. ab- 
solute, and 182.9 lbs. absolute, respectively) assuming 
that a terminal pressure as low as 6 lbs. absolute is 
reached in the low pressure cylinder of each engine, the 
ratio of expansion would be 33.66 in the first case and 
30.48 in the second. 

In the absence of actual indicator diagrams, a com- 
parison may be made upon the basis of the hyperbolic 
curve, which is quite as good as most engines can pro- 
duce. Then, so far as steam expansion itself is con- 
cerned, if the terminal pressure can indicate the quan- 
tity of steam used, and the mean effective pressure can 
indicate the amount of work done, it follows that the 
greater the M. E. P. with a similar terminal, the greater 
the economy found in expansion. Upon this basis, the 
ratio between the terminal and M. E. P. varies only 
one-tenth in the two cases, showing 3.5 in the Boston 
and 3.4 in the Albany engine. By the way, the increasé 
in the duty is only 2.8% (.028) including the ‘‘co-effi- 
cient’’ of the experts in each case. 

Considering the friction of the engine; here we have 
an important element affecting the duty figures very 
materially. Supposing a pumping engine was develop- 
ing 800 water HP., with 94% efficiency of machine, and 
showing a duty of 178,497,000 ft.-lbs. per 1,000 lbs. of 
steam, then the indicated horsepower would be 851, and 
the steam per I. HP. per hour would be 10.4 lbs. Now, 
with 25 less I. HP., the rate of steam consumption would 
not change perceptibly, possibly not at all and, if su- 
perior alinement and fine fitting of bearings could so 
reduce the friction of the machine that the mechanical 
efficiency could be raised to 97%, then the I. HP. would 
fall to 825, the water horsepower would remain the 
same (S00, because the work would remain the same), 
the total steam consumption would fall from 8,850.4 to 
8,580 lbs. per hour, and the duty would increase to 
185,480,000 ft.-lbs. per 1,000 Ibs. of steam. So much for 
reducing friction. 

Considering the matter of steam jackets There is 
little room for doubting that in the early days of steam 
jacketing, entirely too much pressure was carried in the 
jackets, especially those of the lower pressure cylinders. 
To illustrate: Several years ago the writer had occasion 
to try some experiments compressing the exhaust steam 
in unjacketed cylinders, by early closure of the ex- 
haust valves with the view of determining cylinder tem- 
peratures, as indicated by the extent to which com- 
pression curves could be carried up, without the assist- 
ance of outside heat. After many experiments under 
conditions which ought to have given reliable data, the 
results summed up as follows: 

High pressure cylinder, no steam jackets. 

Initial steam temperature, 365°. 

Cylinder temperature indicated by compression, 238° 


Intermediate cylinder, no steam jackets. 

Initial steam temperature, 270°. 

Cylinder temperature indicated by compression, 231 

Low pressure cylinder, no steam jackets. 

Initial steam temperature, 202°. 

Cylinder temperature indicated by compression, 174°. 

If these relations of temperatures between the steam 
and the iron cylinder walls, hold good in most cases, 
it shows how easy it would be to use too much steam in 
the jackets, and also illustrates the fact that if the 
jackets are not arranged to get hold of the initial steam, 
instantly, and dry it out, they will be extremely likely 
to do a great deal of useless work. 

Experiments have also been tried, in which the jacket 
pressures were increased. The speed of the engine was 
increased, and more water was pumped, but the duty 
fell off, because more heat in proportion to the in- 
creased work went through the cylinder walls. The in- 
crease in the speed was about 3% but the efficiency 
was lessened. The cut-off in the high pressure cylinder 
had to be shortened to keep the engine down to 
normal speed with the jacket pressures increased. Not- 
withstanding the shorter cut-off, the unnecessary jacket 
heat sent a good many thermal units to the condenser. 
There was a certain point of cut off with a certain 
jacket pressure for the intermediate and low-pressure 
cylinders, which did the best work. The maximum 
jacket consumption was 19% of the total steam used and 
the minimum was 9% but both extremes showed less 
efficiency of the engine than with the 11% which 
seemed to be the best proportion under the conditions 
imposed in that particular case. 

When there is a difference in duty of only 2.8% be- 
tween two pumping engines located 200 miles apart, 
under different conditions of pressure and _ service, 


there are several items which produce a variation, but 
the above mentioned, are quite sufficient if they hap- 
pened to come in just right Referring again to the 
item of friction; if all of the friction of the Boston en- 
gine could be eliminated, the duty would be 190,15%,- 
405 ft.-lbs. per 1,000 lbs. of steam. If the friction 
was 30 much that the mechanical effi 
85°) the duty would be reduced to 161,936 
1,000 lbs. of steam. 






‘iency fell to 


Yours respectfully, 
Chas. A. Hague 
New York, April 11, 1910. 
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Some Mooted Points in Reinforced Concrete 
Design. 


Sir: In your issue of March 31, 1910, p. 358, Mr. Ed- 
ward Godfrey discusses some ‘‘mooted points’ in rein 
forced concrete design, 16 points in all. As these points 
are all essential and fundamental principles, there would 
be little if anything left of our present theories if Mr 
Godfrey's criticism should be allowed to stand unchal 
lenged. 

With reference to the first point, it is well known that 
sharp bends should be avoided in the rods, and Mr 
Godfrey cannot claim to have discovered the curved bend 
See for instance Mérsch.* But in any case, it is almost 
impossible to bend heavy bars to a sharp corner, so that 
where bars are bent cold the shape recommended by Mr 
30dfrey is approximately realized. 

Under the second point the statement is made that “the 
rod receives its stress in increments, which increments 
can only be imparted where the concrete is stretched” 
in tension, for which reason it is incorrect design to bend 
the rods up near the ends. But under the sixth point 
this very arrangement is recommended Further, Mr 
Godfrey states that “‘it is true that there is a shear or 
a diagonal tension in the beam,’’ but forgets to add tha 
it is true only as long as the beam is a solid mass; as 
soon as the concrete gets the minute cracks discovered 
in recent years, its tensile strength is exhausted, and 
there can be no shear action below the neutral axis. We 
know that these very small cracks have no significance 
as far as the strength of the beam is concerned, pro- 
vided that there is reinforcement to take care of the new 
distribution of stresses It is now easy to prove that 





under these circumstances the stirrups are stressed in 
tension and thereby ensure the stability of the beam in 
its ‘“‘second stage’’ of loading, while in the ‘first stage 

the stirrups are not stressed jut this second stage 
is usually realized below the working load on the beam, 
and the stirrups are therefore necessary tension members 
and cannot be discarded with the general remarks under 
item 6 

The remarks under the third point are true. But it ts 
also true that good engineers provide ample anchorage 
for the bars. The well-taken point of view cannot be 
turned into a criticism of the profession as a whole. It 
is hardly fpir to blame the engineers for errors commit- 
ted by individuals who are incapable for want of train- 
ing; that a great number of structures in reinforced con 
crete, steel, timber and masonry are designed and erected 
by incompetents is nothing new. 

The fourth point is well taken, and the writer wishes 
to subscribe to all the statements made in this para- 
graph. 

In regard to the fifth point, Mr. Godfrey has some very 
unkind words for those who are “bold enough to com- 
pare the stirrups with the vertical tension members of a 
Howe truss.’’ The writer of this letter is one of them, 
at least to the extent of explaining their action. The 
actual stresses in the stirrups do not reach the value 
derived for the tension members of the truss, and they 
do not usually have to be made as heavy. They do there- 
fore not need full anchorage of 50 diameters, especially 
as they are embedded in concrete stressed in com- 
pression in a direction normal to their own direction at 
their upper end. As for the lower end, it does not 
seem so bad to “loop them around the bottom chord 
in fact, it is difficult to imagine a more rational way of 
anchoring a rod. Give a rope half a turn around a post 
and pull the two ends toward you in a similar way and 
see what happens. In addition, the stirrups retard the 
sliding of the tension chord; compare the very in 
teresting tests described by Mérsch. 

Most of the remarks made above will also serve as 
answer to the sixth pofnt raised by Mr. Godfrey. In 
addition, let us consider the following remark made by 
Mr. Godfrey: ‘‘there is no escaping the conclusion that 


a large vertical force (the shear of the beam) must pass 


through the tension rod.’’ It must now be remembered 
chat ‘‘shear’’ means a great many different things, ac- 
cording to circumstances In reinforced concrete an- 


alysis, when a professor discovers a crack in a beam for 
which he can find no logical reason, he terms it either a 
shear crack or an inclined tension crack. Here, Mr 
Godfrey means the sum of all the external forces act- 
ing on the beam to the left of the section considered 
It is perhaps evident that this sum is simply and purely 

*Concrete-Steel Construction (Der Eisenbetonbau); by 


Ernst Morsch, translated by E. P. Goodrich. New York: 
Engineering News Publishing Co., 1909 
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calculaticns 
reference to 


naginary quantity, introduced in beam 


to ex a certain condition having no 








the n of the beam itself. Whether or not this 
mathe al abstraction can be made to pass through 
any particular point except on paper, is very doubtful 
The absurdity of the proposition becomes clear when we 
see this vertical force actually distributed over the sec 
tion, uniformly or otherwise, to suit the fancy of the 
ambitious designer The correct truth is that any 
ection of a beam receives certain stresses in its own 
plane, and that, more particularly, a vertical section car- 
ries certain stresses, the sum of which stresses must 
be equal to the sum of all loads on one side of the 

tion, assuming the loads to be vertical, and the re- 

tions to be included in the loads. As to the distribu- 
tio of these stresses, we know a priori nothing, 
bu whe! he material is known, we may under certain 
rcumstance approximate the truth. Thus, in a com- 
posite beam, in. which the one material is assumed to be 
without tensile resistance, and the other material is sup 


posed to carry all tension, the conditions are entirely dif- 





ferent from those existing in a steel beam. Mr. God- 
frey’s theory that this sum (not “‘force’’), goes through 
he tension rod is too vague to be readily understood 
rhe fact is that the vertical sum of surface stresses on 
the concrete section is equal to this ‘‘shear force,’’ the 
oncrete below the neutral axis being disregarded for 
the reasons explained in the argument to the second 
point. When, however, the beam has some bent rods, 
this is entirely changed, and it can be proved that: 
when the bars are bent to follow an equilibrium polygon 
for the external forces, including the reactions, the sur- 
face stresses on a concrete section as the one here con 
sidered become zero.* As this condition cannot exist 
under moving loads the value of the bent bars depends 
largely upon the ratio between the stationary and the 
moving load 

As to the theory of continuous beams considered by 
Mr. Godfrey in items 6 and 7, we must admit that 
there can be no tension over the supports unless the 
beams are continuous. If now we use a tension rein- 
forcement over the columns it seems reasonable to give 
the middle of the beam credit for a corresponding reduc- 
ion in reinforcement, provided this reduction is other- 
wise consistent with the assumptions made. 

The criticism offered in the ninth point with reference 
to T-sections is not verified by the writer’s experience, 
nor is it consistent with economical design. The writer 
of this letter, and indeed, most other engineers, have 
considered the slab portion of the beam as effective in 


compression without experiencing any troubles when 
the structure was completed and used. The many struc- 
tures with narrow beams would fail at once if it was 
actually necessary to provide concrete enough to de- 
the adhesion and shear stresses specified by Mr. 
Godfrey, in the concrete But, when the ends are 
anchored in the next span as required by good engineer- 
ing, and when the proper number of the bars are bent 
up, the sliding resistance of the ends alone is nearly 
sufficient to maintain the stability of the beam. The 
balance of the sliding resistance is furnished by the 
concrete of the stem, assisted by the transverse action 
of the That there is such an action may 
readily be theory alone; the same is shown by 
tests, Mérsch p. 47. 

In the tenth point, Mr. Godfrey proceeds to knock out 
the two only remaining props of the reinforced concrete 
and his hammers are (1) the uncer- 
the true value of the coefficient of elasticity 
for concrete, and (2) presence of initial stresses. In- 
stead he recommends an “extremely simple’ formula 
for bending, which is, unfortunately, conspicuous by its 
absence. It is stated that this formula eliminates 
the initial stresses, which is, of course, 
impossible. That such a at the best, a spe- 
cial case of the usual straight-line formula, from which 
it may be derived by assuming a certain arbitrary value 
for the coefficient of elasticity, does not concern Mr. 
Godfrey. We have now seen that this proposed method 
does not eliminate the difficulties. It is well known that 
the straight-line formula is very simple to use, so that 


velop 


alone. 


stirrups 
seen by 


see 


theory, sledge 


tainty of 


not 
influence of the 
formula is, 


the only advantage gained by Mr. Godfrey seems to 
vanish. But even then, Mr. Godfrey deserves credit 
for calling attention to these initial stresses, which 


should never be disregarded. The fact is that the factor 
of safety used for all structures is invented for the par- 
ticular of taking care of all these unknown 
stresses As the coefficients in the usual beam form- 
ulas are based upon results derived in part at least 
from tests on rea) floors, they do depend upon the un- 
known well as upon the so-called known 
stresses. 

The twelfth point is 


purpose 


stresses as 


correct in one respect: we can- 
not predict the deflections with certainty. It is, how- 
ever, clear that the wide variation shown by Professor 
Lanza’s two identical beams is due, not to a poor 
theory, but to causes connected with the beams, or the 
conditions surrounding the tests. The writer ventures 
to assert that identical beams will deflect the same 

*The word ‘‘surface stresses’’ is used here to designate 


those stresses acting in the surface itself, as dis- 
tinguished from those normal to the section. 


amount under the 
ue great trouble 


the universities 


same conditions And here is where 
the manufactured at 


purpose of tests is not 


arises 
the 
uniform in 


concrete 


for as well 


made, as quality, as the concrete turned 


out b: avev?¢e gang of laborers, especially where 
The many self-contradic- 
tory resuics obtained are due solely and entirely to this 


cause, as strikingly shown by the here cited. 


mixing machines are used. 


instance 


In regard to the thirteenth point, it would be of in- 
terest to know how Mr. Godfrey proceeds with design 
of arches without using some kind of an elastic theory 


to find his equilibrium polygon But aside from this, the 
The arch 
does not stop at the beginning of the abutment, which in 
reality is an integral portion of the arch, unless hinges 
are actually introduced. On the other hand, cementing 
the blocks together does indeed change the stresses en- 
tirely, and a fixed arch, calculated as a two-hinged arch, 


elastic theory as commonly used is not correct. 


but with solid connection to the abutments, would un- 
doubtedly crack at once. 
The fifteenth point is intended to put an end to our 


theories of hooped columns. That a very large number 
of engineers in America and abroad consider Considére's 
discovery one of the most beautiful contributions to 
engineering makes little difference in this 
nection, but should be noted for its own sake. But, un- 
less actual tests should demonstrate beyond doubt that 
Considére, Mérsch, and many others have grossly 
represented the facts, or made unbelievable mistakes, 
the writer shall continue to believe in hooped columns, 
and use them when convenient as he has done in the 
past. The tests quoted by Mr. Godfrey are strongly 
in favor of the theory, rather than otherwise, where de- 
are given It is not far from being a crime to 
space the hoops 12 ins. on centers in a 10%-in. column, 
as in Mr. Withey’s tests; it is a direct confirmation 
of ail Considére's statements that the Minneapolis col- 
umn refused to act as a hooped column, because a 7-in. 
diameter and 4-in. spacing between the hoops dees not 
constitute a hooped column. It is unnecessary to go 
into details regarding the column reinforced with lon- 
gitudinal rods only, as no one at any time has claimed 
any carrying capacity for such columns in excess of 
the strength of the plain concrete, or even less. 
Yours truly, 
Alexis Saurbrey. 
England Bldg., Cleveland, O., April 2, 1910 
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The Passage of Pathogenic Bacteria Through 
Sand Filters. 


Sir: When in Europe two years ago, my attention was 
called to facts relating to the efficiency of sand 
filters for water purification in removing pathogenic bac- 
teria, and a number of German articles were mentioned 
which contained experimental results relating thereto. 

A water-supply engineer stands between the taxpayer, 
whose money he is to expend, and the chemist and bac- 
teriologist, whose opinions and results he must accept 
in his desire to furnish the taxpayer with the best water 
at the least cost. When chemists and bacteriologists 
differ among themselves, the engineer, being compelled 
to assume a basis for his work, must use and act upon 


some 


his own judgment and himself decide what basis he 
will adopt. 
In a recent report,* I inserted the three paragraphs 


quoted below because it appeared to me that the evidence 
from various quarters harmonized sufficiently to require 
the engineer to take note of the possibility under some 
conditions of propagating pathogenic bacteria within 
filters. I was well aware of the consequences of such a 
statement, but as it could be coupled with another 
statement that a hypochlorite treatment efficiently and 
very economically pathogenic bacteria  be- 
fore or after the water is passed through filters, there 
should be no disturbance whatever of public confidence 
in their use. Moreover, we can never nullify facts 
by ignoring them, and the sooner we recognize them 
and find means of correcting them, the better will be 
the result. The quotation follows: 


destroys 


“The longevity of typhoid bacilli is quite vari- 
able. If placed in distilled their life is 
very short; when placed in polluted water or 
sewage, unless destroyed by other bacteria, it is 
much longer; and when enclosed in minute lumps 


water 


of fecal matter, their life may continue indefi- 
nitely. It may continue for years, as typhoid 


bacilli have been found in a vigorous condition in 
privies that had received feces from typhoid pa- 
tients two or three years before. 

In the autumn of 1909, experiments were made 
in the rate of growth of typhoid bacilli in the 
water of Mille Lacs Lake and in the highly col- 
ored and highly nitrogenous water of its tribu- 
taries. The samples were taken on Aug. 25 and 
were sown, by Dr. Corbett, with 8,000 typhoid 


" *Report of an Improved Water-Supply for the City of 
Minneapolis, Minn.,’’ by Rudolph Hering, dated March 17, 
1910. 


bacilli. On Aug. 27, after two days, the lake sam 
contained 2,000,000 bacilli, and the 
sample of the affluents 3,000,000 bacilli 
On Aug. 51 these amounts were reduced to about 
165,000 and 1,500,000, respectively, and on Sept. 
3 to about 2,000 and 500,000, respectively. The 
water in the tributaries contained more dissolved 
organic matter than the lake, and this food ma- 
terial may be the cause of the greater develop- 
ment of the bacteria therein. This experiment 
further showed to what extent lake water might 
be a suitable culture medium for typhoid bacilli 


ple 


about 
about 


It has been demonstrated elsewhere that ty- 
phoid bacilli will multiply in and pass through 
water filters, if these contain sufficient nutri- 


ment in solution and provide other conditions for 
their propagation, and that they will not 
through the filter if such conditions do not exist.” 


pass 


It has occurred to me that a somewhat more specific 
might be desirable in the circle of those whos 
profession brings them in contact with questions relating 
to water supplies, and I send you, therefore, the follow- 
ing remarks which constitute some of the evidence upon 
which the engineer, as juror, should form his judgment 
In the water supply for a community, we should take no 
chances. We must give the innocent members of it the 
benefit of every doubt and place their water supply 
above suspicion. And if there is an actual assertion of 
facts repeated in quite different quarters although op- 
posed in some others, the engineer can do nothing else 
but guard his works, even against merely possible de- 
fects, so that no harm may be done in either case. 


statement 


Results of German Experiments. 


For a number of sanitarians have endeavored to 
ascertain how objectionable bacteria are destroyed by 
filters. Although Massachusetts, England and France 
have done a large amount of excellent work in throwing 
light upon this subject, Germany has also been active 
As we are generally better acquainted with the results 


years, 





in the first mentioned countries, it may not be out of 
place at this time to call attention to some of the work 
that has been done in the last mentioned one. 


As already pointed out by Hazen, the experiments of 
Frankel and Piefke (1)* in 1890 indicated the fundamentals 
of water purification by sand filters. They proved that not 
alone may sand in mass hold back bacteria but that their 
retention is chiefly accomplished »y the _ superficial 
cover (Schmutzhaut, Schmutzdecke, Schlammschicht) over 
the sand, consisting of very fine particles of mud and 
dead organic matter. They further proved that the ve- 
locity of filtration should not be over 100 m.m. per hour, 
if bacteria were to be held back. They found that the 
beginning and ending of a run were the dangerous times 

Filters becoming old permit bacteria to grow and in- 
erease within them (2) because sufficient nutriment 
accumulates in the pores to encourage their multiplica- 
tion (3). Germany has recorded more _ investigations 
than other countries regarding house filters (Kleinfilter) 
for small quantities of water and they have materially 
assisted in throwing light upon the general subject. 

W. Hesse (4) in 1885 experimented with sand, animal 
charcoal, compressed asbestos, cotton and cellulose. The 
latter two materials gave poor results, as bacteria came 


through very freely. Animal charcoal did better, as at 
least for the first two days no bacteria were in the 
effluent. Among those four materials, asbestos gave 
the best results. The bacteria which passed through 
the filters were not always the smallest ones. In fact, the 
latter were generally retained by adhesion. The larger 


bacteria, or those having active motile powers, generally 
passed through. Hesse found that some of the materials, 
including the sand of sand filters, sometimes caused a 
greater number of bacteria to be in the effluent than 
were in the influent. 

Plagge (5) in 1886 found that after eight days some 
common asbestos house filters passed from 100 to 1,000 
times the number of bacteria that were in the influent 
Kiibler (6) in 1890 found that after eight days even a 
Pasteur-Chamberlain filter, if not cleaned, could deliver 
more bacteria into the effluent than were in the raw 
water. 

W. Pfeffer (7, 8) tested the sensibility of bacteria re- 
sulting from chemical stimulants, particularly as to their 
powers of locomotion and chemotactic movements. 

Hesse (9) and Chlopin and Tamman (10) in 1903 proved 
by experiments that bacteria become less active the 
greater the water pressure under which they operate, but 
that pressures of even 500 atmospheres apparently did 
not destroy them. 

Kirchner (11) in 1893 added typhoid and cholera bacilli 
with bouillon to the water passed through a filter, and, 
finding them in the effluent, therefore condemned al! 
filters. Gruber (12) in 1898 and Schéfer (13) in 1893 
opposed this somewhat radical view and demonstrated 
that the penetration (Durchwachsen) of typhoid and 
cholera bacilli occurred only when the water contained 


*The numerals refer to the appended list of authorities 
quoted.—Ed. 
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ifficient dissolved organic matter (Nabrlésung) They 
iintained further that the demand for nutriment dif- 
red considerably between pathogenic and common water 
teria. 
Gruber proved that water bacteria find conditions 
x their propagation in the pores of filters even when 
rly good river water is filtered, which has also been 
erved elsewhere. He further found that such water 
too poor a nutriment (viel zu schiechte Nahrfltis- 
rkeit) for typhoid and cholera germs, and asserts that 
ir propagation in such water is ‘‘impossible.’’ The 
mclusion now pretty generally accepted is that typhoid 
lli gradually and sometimes rapidly die and disap- 
ir in unpolluted river waters, 





and even in some pol- 
ited waters (U. S. Supreme Court decision in Chicago 
rainage Canal Case). This view is held and acted upon 
many cities in both Europe and America. 
Sch6fer’s experimentS with typhoid and cholera bacilli 
re first made with water that was sterile when turned 
on the filter. Then no bacilli appeared in the effluent. 
it as soon as he added dissolved organic matter, these 
illi appeared, because conditions were offered for 
ypagation. When the organic matter was washed out 
d the water was once more sterile, the bacilli again 
ippeared. Schéfer also showed that the temperature 
id much to do with the passage of bacteria. In room 
mperature they appeared in the effluent within a few 
ys. When they were applied with cold water their 
rst appearance was not until after several weeks. 
Liibbert (14) in 1891 anticipated some of the above 
itemenis in showing that pathogenic bacilli did not 
igs through filters when the applied river water was 
irly good and contained but little dissolved organic 


PENETRATION OF BACTERIA INTO FINE CAPIL- 
-ARIES.—Hofstadter (15) in 1905 conducted an inter- 
ing series of experiments to determine the conditions 
penetration of bacteria into and through fine capil- 
ies. He selected pure cultures of species which easily 
ultiply and could be readily detected. They were 
iiefly B. prodigiosus, B. fluorescens longus, hay bacilli 
i yellow and orange cocci. The capillary tubes ranged 
om about 0.001 to 0.01 m.m. in diameter. Great care 
i9 taken to get definite, clear and reliable results. <A 
cial make of glass was used and, ‘after sufficient prac- 
e with an assistant, the tubes were carefully drawn so 
it they were both sterile and of desired diameter, the 
tter being accurately determined. The main conclusions 


re: 


The time required for the bacteria to enter or pene- 

rate the capillaries, was found to depend greatly upon 
particular kind of bacteria, upon their size and 
tility, and upon the diameter of the capillary tubes. 

The penetration of bacteria into fine capillaries con- 

iining nutriment was limited only by the diameter of 
tube, and did not vary much with the size of the 
teria smaller than the diameter. 

\ penetration into capillaries filled with liquid nutri- 

‘ did not take place if their diameters were less than 

wo16 to 0.0019 m.m., but was considerable if the 
meters were over 0.005 m.m. 

\ penetration in the capillaries without liquid nutri- 
nt did not take place with diameters less than 0.0016 
0.0023 m.m. 

Under a pressure up to three atmospheres, bacteria 
1 not enter capillaries into which they would not them- 
es have entered without pressur 








The above results confirm the view now pretty gener- 
y held by engineers, at least in Europe, that. the re- 
val of bacteria from water or sewage while passing 
ough a sand filter is not caused wholly by a screen 
effect when passing through fine pores or even 
suugh a slimy film consisting of minute capillaries, but 
nd perhaps chiefly by surface attraction In large 
tined sewage filters the latter is clearly the case, and 
face attraction is not only the chief, but probably the 
cause of removal of the fine suspended and colloidal 
ters from sewage which is accomplished by the use 
the Dibden and Travis plates. 


Conclusions. 

he general conclusion which the water-supply engi- 
r must draw from these and many other results is 

properly devised and operated sand filters, when the 
v water is not much polluted, will safely remove path- 
nic bacteria. There appears to be sufficient evidence, 
vever, that with a sufficient quantity of nutriment dis- 
ved in the water, pathogenic bacteria not only pass 
ough filters, but their number may actually increase 
hin them. With these facts in mind, double filtration 

proposed as a safeguard, and has been practiced in 
yna and Bremen in Germany for a number of years. 
he engineer must, therefore, be on his guard when ad- 
ng sand filters for domestic consumption, and still 
‘re so when advising filters for the purification of 
vage, as they receive a large amount of dissolved bac- 
al nutriment which may cause pathogenic bacteria to 
nurtured and propagated in filters. He must also take 
‘ount of the fact that when screened or settled sewage 
discharged into and sufficiently diluted by unpolluted 
‘ters, or waters containing a small amount of or- 
nic matter in solution, pathogenic bacteria will, on 

other hand, be deprived of favorable conditions for 
e and will therefore perish. 
fortunately we have now a remedy against the danger 
escaping pathogenic bacteria by their direct destruction 





with hypochlorite of calcium and sodium, which can be 
economically applied in connection with the filtration 


of water supplies, and also for 





wage purifics 


the suspended organic matter has been substantially 
removed by filters or otherwis¢ 
Rudolph Hering, M. Am. So & 3B 
New York City, April 21, 1910 
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Notes and Queries. 


In the description of the brick water tower t the 
Cook County Poor Farm, on p. 340, of our issue of 
March 24, it should have been stated that tt water 
tower and the chimney adjacent, which is t} 
chimney in Cook County, were built by the M. W. Kel- 
logg Co., of New York City. 


Mr. S. Heyward, an assistant engineer of the Atlanti 


Coast Line R. R., corrects, as follows, the 





in our 
issue of April 14, p. 447, on the wreck of a passenge 


train at De Leon Springs, Fla. 





In the first place, calling it a derailment give 
impression of defective track. The cause was < 
swipe. <A light engime, running in same dire 
the passenger train, was backing into a pass 
clear the main line, but failed to get in the 
time to prevent being st Both engines left the 
track. Our doctor, who was at the wreck, informed me 
that there were no deaths and that only ten persons 
were injured, none seriously. 











It is noteworthy that this corrected account of the 
accident adds another to the list of a half-dozen or more 
wrecks involving light engines already reported for this 
month. 





Some Views on the Chicago Harbor Problem. 


A report on the Chicago harbor problem and 
its solution, made by a committee of the Western 
Society of Engineers, was published (in condensed 
form) in our issue of March 5. We are now able 
to give some abstract of the discussion which 
followed the presentation of this report, and 
have commented upon the matter in our edi- 
torial columns, 


Col. C. MeD. Townsend, U. S. Engineers.—When the 
majority of the wharves and slips were constructed on 
the Chicago River, there were few if any vessels on the 
Great Lakes over 200 ft. in length, and 12 ft. draft. 
The construction of the locks at Sault Ste. Marie and 
the deepening of the channels’ connecting the Great 
Lakes have created a revolution in vessel construction. 
In 1890 a vessel was built 310 ft. in length; by 1895 the 
length had increased to 380 ft., by 1900 to 474 ft., in 
1906 over 600 ft. And at the present time there are 
built and contracted for 19 vessels of 600 ft. in length, 
capable of carrying a cargo of 12,000 tons each, 

In 1895 the freight passing the ‘‘Soo’’ was all in ves- 
sels less than 400 ft. in length; in 1908, 40% of the 
freight was carried in vessels exceeding that length; 
and in 1908, 74% (45% being in vessels over 500 ft. 
long). This has resulted not only from the building of 
large vessels, but also the withdrawal of the smaller 
from trade. 

A vessel 200 ft. long has comparatively little difficulty 
in navigating the Chicago River, even in a moderate 
current. But when 75% of the commerce of the lakes 
is in vessels exceeding 400 ft. in length, it is another 
story. With a discharge of 10,000 cu. ft. in the Chicago 








River, it will be a physical impossibility for a moder 
lake freighter to proceed from the mouth of t 

















river to the Chicago Drainage Canal, or to enter 
iny of the numerous slips in its vicinity In my opin 
mm, the wide Zz and ning of the C igo River 
to more than 16 ft ibove the Forks for purposes of 
navigation is a waste of p ie funds If the Chicago 
River is ever to regain its commercial imp ince 
will have to be by a system of wharves near tl river 
mouth, and distribution of freight by lighter 
The value of barge navigatior not appreciated in 
country as it should be The li is one of the 
great cause of New York macy According to 
the census report for 1906, there was a traffic by water 


in New York Harbor of over 113,000,000 tons, of which 
about 





32,000, 000° ton was in the coast trade, 25,000,000 
ton n foreign trade, and 55,000,000 tons in } bor tra 


fic. That is, there was a barge and lighter traffic far in 
excess of the combined rail and water commerce of Chi- 


[ regret that in the very able paper on the “Develop 





ment of Commercial Ports,” in the report of the Chicago 
Harbor Commission, a more detailed description of Cux 
haven, the auxiliary port to Hamburg, was not given 
Hamburg had to face a somewhat similar problem to 
that which confronts Chicago at the present day The 


enormous increa 





in the transatlantic steam- 
ship had to be met, and that city’s solution pf the prob 
lem was an outer harbor and the 


I 
A deep waterway through a city does not necessarily 





add to it prosperity. ( are created where deep 


waterways stop, and where the cargoes from the vessel 
are transferred to other means of transportation The 
60,000,000 tons of freigt 








traffic which passes Detroit 
annually does not benefit that city, but it passes through 
the Detroit River without seriously disturbing the traffic 
within the city limits A ship canal through the heart 
of Chicago, ending at Joliet or Grafton, might be a very 


e 


good thing for Joliet or Grafton, but would be an insuf- 


ferable nuisance to the city of Chicago and of little 
value in its commercial development. To pay for the 


construction of a ship canal, it must transport a con- 





siderable amount of f 





t. If we assume that a ship 
canal through Chicago would develop the freight that 
existed at the Soo in 1895, before the completion 








of the 


Canadian’ and Poe locks, there would be required to 


carry that freight 16,793 vessels during a season of navi 
gation, or one vessel would pass through Chicago, on 
an average, every 20 minutes What would happen to 
the enormous land traffic acri its 26 bridges under 


such conditions’? 


Mr. John M. Ewen, M. Am. Soc. C. E. (Chairman of» 


1¢ Harbor Commission).—The Harbor Commission in 
s report submitted to the City Council on March 1 





1900, recommended construction by the city of piers 
north of the mouth of the Chicago River for the accom 





issenger and package freight and the fruit 
lines. It further recommended the enactment of en- 
abling legislation necessary to promote that end 

The Council Committee on Harbor Wharves and 
Bridges arrived at the conclusion that the city’s finan 
cial situation was not such as to warrant it in under 
taking the work of dock development on the basis of 


immediate municipal ownership Therefore the commit- 


tee entered into negotiation with certain promoters 
looking to dock development under a franchise arrange 
ment. I am not necessarily opposed to a franchise plan, 
but it does seem to me that the negotiations with these 
interests are not likely to lead anywhere No other sé 
rious competitor for a dock franchi grant ha thus 
far appeared upon the scene There appears to be littl 
likelihood, therefore, of the earl; irting of a dock 
enterprise through city activity, either on the basis of 


city construction and ownership or under a franchise 


arrangement 

In view of this situation the practical thing to do, it 
seemed to me, was to make the Sanitary District Board 
the harbor authority for Chicago and give it the power 
to go ahead with the work of dock development This 


course, provided the ne 


sary enabling legislation can 
be secured, means speedy action as opposed to a long 
period of delay and inactivity if the city is to be made 
the agency for dock development The Sanitary District 
has at its disposal the funds necessary for undertaking 
and carrying on the work It has a good business and 
engineering organization As a harbor authority it 
would correspond somewhat to the harbor trusts which 
have control of harbor and dock development in the 
principal cities of Great Britain 

Mr. Isham Randolph, M. Am. Soc. C. E. (Consulting 
Engineer for the Chicago Sanitary District).—My own 
views were concisely expressed for the use of our chief 
state executive in the following statement: Chicago is 
losing its share of the water-borne commerce because it 
has no adequate harbor. Chicago has no money now, 
or yet in definite prospect, with which to build a har- 
bor. Private interests know this, and are tempting the 
city officials to turn over to them its rights in waters 
and submerged lands to it belonging or by it controlled 

Chicago has bartered its commercial birthright for 
visions of beauty in which parks, shrubbery, lagoons, 
drives, pagodas, triumphal arches, and all the rest of 


the gorgeous pageant usurp the waters in which ships 
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should lay alongside wharves and warehouses 


equipped 


with every modern convenience for interchange of 
freight with cars on contiguous tracks; which tracks 
are there for use upon equal terms by every road en- 
tering the city Chicago needs a harbor for the lake 


plying, and for the river boats that 
her and New Orleans when the 
waterway is an accomplished fact. 


freighters that are 
will ply between 


lakes-to-the-gulf 


port 





There is a way open for Chicago to get a harbor 
which will be her own, and cramped by no private in- 
terest, and that the best harbor on the lakes First, 
repeal the act which robbed commerce of its right and 
gave all of the lake front to the park commissions. 
Then, if you will, pass a new bill which will give th 
South Park Commission all of the lake front between 


2d St. and the Indiana state line which does not belong 


to individuals or corporations. Let commerce have one- 
eventh of Chicago's water front This done, impose 
upon the Sanitary District of Chicago the duty of cre- 


ating such a harbor as the second greatest city in Amer- 


ica ouglt to have. 

But why impose this duty upon the Sanitary District 
of Chicago? Because that district is a creation of the 
state, and the state may and can enlarge the scope of its 
duties Because that district has taxing powers which 
do not have to be enlarged to enable it to carry on the 
work of harbor building. Because the limit of bonded 
indebtedness of that district has not been reached; 
therefore, because the District has the financial ability 
to plan, prosecute and complete the work. Because the 
District is officered by citizens of Chicago whose inter- 
ests are bound up in the welfare of the city. Because 


the trustees of the Sanitary District have an enviable 


record for honest administration and successful accom- 
plishment. 

Because Chicago needs its harbor at the earliest date 
that it can be created, and the Sanitary District is a 
going concern, fully officered and equipped for conduct- 
ing and accomplishing large public works. Because, if 
the day comes when a wise public policy demands a 
transfer of authority from the organization known as 
the Sanitary District of Chicago, to the organization 


known as the city of Chicago, there will be no vested 
private or corporate rights to intervene and prevent the 
transfer. 

Mr. J. W. Mabbs.-—-Building wharves at the mouth of 


the river would not produce a harbor but would merely 
increase the wharf facilities. The plan I propose is to 
build a breakwater from near Evanston south to be- 
yond the Calumet River. This can be made from the 
broken rock on the banks of the drainage canal There 
is sufficient to build a wall of this description the en- 
tire length of the city, some 25 miles or more. This 
rock can be taken by water transportation and dumped 


distance of the surface 
can be used to complete 


until it comes within a _ short 


of the when 


it 


water dump cars 


at 50 cts. per cu. yd., which 
wall or 


Figuring this embankment 


should be ample for all contingencies, a sea 


breakwater could be built 21144 miles along the lake 
shore of this city for about $6,000,000 or $8,000,000. Of 
course this does not include any wharves or any con- 
necting tunnels, which undoubtedly would be an ex- 
pensive part of the proposition. 

Slips or wharves %-mile long could be located on the 


shore side of the breakwater, and connected to the shore 
by means of tunnels; these tunnels to be connected by a 
longitudinal tunnel, from which the cars could be lifted 
to the wharves by means of elevators, so that the freight 
could directly from the railroad system 
to the shipping, and vice would also become 
doubt, to elevators and coal 
arrangements on that 


be transferred 
versa. It 
have grain 
wharves, so 


necessary, no 
transfer these coal 
and grain could be quickly handled. 

The breakwater could be built in sections, as funds 
permit and circumstances demand T estimate that a 
large portion of the breakwater, one system of tunnels, 
and sufficient for Chicago’s present needs could 
be built for 50% of this 
amount would have to be expended before the city would 
begin to reap the benefit The plan could be extended 
and enlarged from time to time to such an extent that 
in 100 years the expenditure might reach $200,000,000. 

Mr. Mershon.—If the same amount of money were used 
to construct an estuary leading out to the lake some- 
where between 16th and 25th Sts., 200 ft. wide, and tan- 
gent to the bend in the south fork of the Chicago River, 
constructed that would be a 


wharves 


$10,000,000, and not over 


an inland harbor might be 


great deal better than any lake front harbor. 

Mr. H. B. Ford.—Milwaukee has a better harbor than 
Chicago The non-line boat, or tramp boat, that car- 
ries ore, grain, and coal, will be chartered for a cargo 
of coal to Milwaukee in preference to Chicago, every 
thing else being equal, because the boat can deliver the 


mod- 


operate. 


cargo there and get away more economically. The 
ern steamer hour to 
That makes about $190 for 24 hours, and the only way 
offset this cost is by running and earning money. 


costs from $6 to $8 an 


it an 


Therefore, if a boat comes to Chicago with a cargo of 
coal and is 24 hours here getting rid of it, it is out 
nearly $200 The owner will not send the boat here 


again if he can get a cargo anywhere else. 
The large carriers of 550 to 625 ft. in length and 50 


to 60 ft. wide, that carry from 10,000 to 13,000 net tons 
in bulk, have no reason at present to come to Chicago 
because they are built for a special purpose, which is 


to run between an ore dock and South Chicago, the 
works at Gary, and Indiana Harbor. They do not carry 
package freight, and when they take coal it is 
they are unable to get ore and they take coal to a mod 
dock. The boats that will 
somewhere from 3,500 to 9,000 tons 

Mr. L. E. Cooley*, M. Am. Soc. C. E.—The 
has not changed greatly since I wrote “The Lakes to the 


steel 
becaus¢ 
ern 


come to Chicago will be 


situation 


Gulf Waterway” in 1891, at which time I discussed at 
great length the whole harbor subject of Chicago and 
its future. What I then predicted has come to pass, 


that we would uproot the commerce we then enjoyed at 


Chicago, but that we could not transplant it. It has 
always appeared to me that there were two factors in 
this problem. First and foremost is the sanitation of 


the city. There is a special factor in 
that is, the waterway ta the Gulf, and the provisions it 
is necessary to make in this city for its sanitation will 
provide for its harbor and for its commerce. If we had 


this question ; 


involved only the matter of commerce by lake and its 
relation to rail commerce, all the discussion would be 
germane, but in view of this other factor, which I be- 
lieve will prove to be the greatest factor in the problem, 
we must of necessity produce a great channel to Lake 
Michigan Not two channels, but one channel, because 


one channel is a ship canal; two or more channels are 
ditches. When that great channel is produced, in my 
judgment, the harbor becomes a mere incident to it 
and it serves all three purposes—not only of a ship canal 
but of a harbor—for a harbor, as well as for sanitation, 


and in the best possible relation to the population of 
this city. 

When we have solved the sanitary question properly 
and sufficiently, and have produced what is necessary 


in connection with the waterway from the Gul to Lake 
Michigan, the harbor problem itself becomes’ compara 
tively cheap, much less expensive than any of the 
tions that I have seen proposed. ‘ 

I have indulged my dreams, as many of you 
doing, in regard to the future of Chicago, but 
generation ago, and had some of the dreams 
true, and I expect them will be made 
My dream in this connection is something like 
That we are to produce a great waterway to the 
fed eventually by all the surplus of the 


solu 


are 
I began a 


now 
have come 
more of good 
this: 
Gulf, 


waters Great 


Lakes, and that this channel is to extend behind us 
down through the State of Illinois. Along that channel 
are to be located manufacturing industries, and it will 


be a continuous harbor and an industrial region all the 
way. It will occur to you from a sanitary standpoint 
that the only rational and cheap way to take care of 
all the sewage products which an enormous population 


will produce, is for it to locate along this channel. 


Mr. B. J. Mullaney (Secretary to the Mayor).—To say 
that the Sanitary District would be, financially and 
otherwise, better able than the city to handle dock 
building and harbor improvement is the merest subter- 
fuge. The Sanitary District is already bonded, we are 
told, up to within $4,000,000 or less, of its limit And 
the Calumet channel, which is to cost more than twice 


$4,000,000, has not yet been dug. 
During the last regular session of the General Assem 





bly, there was objection to giving the city means of 
issuing more bonds because it would raise taxes. That 
objection became so potent that the Legislature made a 


law prohibiting bond issues by cities without submitting 
all proposed bond direct vote of the 
The law does not apply to the Sanitary District. After 
giving the District dock-building powers, is it intended 
to let it pile up a bonded debt on the people of Chicago 
(who pay practically all of the money that 
District) without the people having a word to say about 
it? 

There is a law question, too, that must be faced. Does 
transfer of the city’s harbor jurisdiction, in part, to the 
Sanitary District, the bonded debt of which covers prac- 
tically the same property as the bonded debt of Chicago, 
amount to an evasion of the constitutional inhibition 
against any municipality going in debt beyond 5% of its 
assessed valuation? 

No acute demand has arisen for legislation authorizing 
a headlong plunge into the ‘‘construction, ownership and 
operation of docks, wharves, warehouses, elevators, rail- 
way terminals and all necessary appurtenances,” at 
great expense to the people. The lake which, we 
are told, have taken away the shipping rightfully be- 
longing to Chicago, have had no advantage over Chicago 
which could have been, or can yet be, offset by public 
ownership of docks, wharves, and all the rest of it 
Those cities have simply cooperated with the national 
river and harbor improvement have given that 
service a chance to help them—in keeping their harbors 

Private enterprise has the rest 
docks and other harbor facilities, as it al- 
ways will. Nowhere in America has it been demon- 
strated that public ownership can do better work than 
private ownership. 


issues to people. 


goes to the 


cities 


service 


unobstructed. done 


supplied the 


*The first Chief Engineer of the Chicago Sanitary Dis- 
trict, 1891. 


The Discharge of Sewage Into the Hudson 


River. 
A bill is pending in the New York legislatur: 
which would empower the State Health Com 
missioner to stop cities from discharging sew 


age into running streams. A protest against the 


bill has been made by Palmer C. Ricketts, M 
Am. Soc. C, E., head of the Rensselaer Poly 
technic Institute, and is printed in the ‘Troy 
Times,” of April 15. We reprint portions as fo] 
lows: 

First. The bill gives too much power to the Commis 
sioner of Health without a proper chance for appeal. 

That this is not a theoretical objection is proved by 
the fact that the present Commissioner of Health, in 


letter dated Nov. 28, 1905, refused to permit the city of 


Troy to build any new sewers or extend old ones unti 
plans for a separate system of sewers and a sewagi 
treatment plant had been provided. 

I quote from this letter: 


It is the present policy of this department to secure in 
situations which render them d able and feasible the 
accomplishments of two results: First, the stopping of 
the increase of population without immediate referenc: 
to the elimination of exis pollution excepting in 
places where the latter becomes essential and advisable 





ting 


The Commissioner had no power to compel the city t 


establish this treatment plant and it did not do it. It 
would have cost the city about three million dollars 
Under the state Constitution it can spend only about 
$600,000 before reaching its debt limit. 

Second—Was it believed in giving this order that if 


the house sewage of cities situated on 
the Hudson be treated before 


the water becomes pure? 


a large river like 


its discharge into the river 
This is entirely untrue. A 
you remove from it the 


sewer. If 
sewage it still remains a 


large river is a 


house 


sewer. The storm water discharged from the city street 
and other places along its banks makes it one and 
makes it unfit for drinking purposes for human being 


unless it be first filtered. If a drastic law is to be 
passed it should rather be to the effect that every mu- 
nicipality must filter any surface water it may use for 
drinking purposes, no matter whether it be obtained 


from a river or elsewhere, in order that reasonabl 
safety be insured. 

Why compel a city. to filter or treat its sewage at 
great expense before its discharge into a large rive: 


when the water filtered 


water supply, and when such filtratior 


must in any case be before it 


ean be used for a 





does in any case insure practical purity? Witness the 
c of the Albany filter plant, in which the Hudsor 
River water is filtered and the water made nearly per 
fectly pure. 


Third—The discharge of the sewage of cities into large 


bodies of water is common everywhere. It is recognized 
as a perfectly proper methed of disposal by eminent 
engineers and by experts on pure water supply. The 
State Board of Health of Massachusetts, composed of 
eight eminent citizens of the state, has been studying 
the question of pure water supply for more than a quar 
ter of a century Its investigations are classic. It 


State Health in 
Legislaturs 
River and r¢ 
public health 
plan for 


head of Boards of 
In 2908 it was ordered by the 

of the Merrimac 
injurious to the 


stands 
this 
to examine 


easily at the 
country. 
the condition 
whether ‘conditions 
existed on this river,” 
their removal. 

The Merrimac River 
River case. Its low water discharge at Lowell and Law 
rence is about the same as that of the Hudson at Troy 
and Albany. There are more than 250,000 inhabitant 


port 


and if so, to report a 


similar to the Hudson 


case is 





in the cities and villages above Lawrence which dis 
charge their sewage without treatment into the Merri 
mac. Lowell has about 112,000 inhabitants, and is situ 
ated about eleven miles above Lawrence, on the Merri 
mac. Its crude sewage is discharged into the river 
Lawrence uses the water of the Merrimac for its wate! 
supply after filtering it, just as Albany uses the wat 

of the Hudson River after filtering it. After an investi 


the Massachu 
proper regula 
perhaps for 


gation of more than a year in duration 
3oard of Health that by 
tion ‘“‘the river may be kept for many years 
generations—free from danger.” 

Fourth—It is a matter of common knowledge 
most every city in this country situated on a large 
discharges its sewage, without first treating it, 
river. This method of disposal is quite common abroad 
Abroad the sewage is generally screened before the dis 
charge takes place. 


reported 


setts 


that al 
river 


into the 


Fifth—Deaths from typhoid fever are lamentable. So 
are all deaths. It cannot be proved that most of the 
deaths from typhoid fever are due to water-borne germs 


knows that with unlimited means many lives 
now sacrificed might be prolonged. This is as true of 
other diseases as of typhoid fever. In 1909 in New York 
State ten times as many died of pulmonary tuberculosis 
as of typhoid fever. Why not, from a public health 
point of view, instead of making Troy spend three mil 
lions of dollars to leave the Hudson still a sewer, make 


Everyone 
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xpend this money toward the eradication of tubercu 
ixth—As regards its method of sewage disposal the 
of Troy is not at all on the defensive. Its sewage 
uld be screened, but that is all. No one should be 
mitted to attempt to compel it to bear an extraor- 
ary and unwarranted burden, a burden absolutely 
1 constitutionally impossible for it to bear, because 
is doing what nearly every city in every civilized 
ntry situated as it is situated, is doing. It should 
be throttled by either fanaticism or ignorance. On 
contrary, they are on the defensive who propose and 
ild have compelled the city to inaugurate a futile 
eme, which would have left the Hudson for all prac- 
purposes in the same condition as it was before. 





1 
The Massachusetts State Board of Health 
Report on a Mechanical Filter Plant 
for Lynn, Mass. 

‘he city of Lynn, Mass., after long discussion 

er methods of purifying its water supply pro- 
poses to adopt a system of mechanical filtration. 
The general scheme proposed was submitted to 
the State Board of Health on Jan. 26, and that 
body on April 7 made a reply objecting to the 
plan. The full text of the Board’s reply is as fol- 
Ws: 
To the Public Water Board of the City of Lynn. 

he State Board of Health received from you on Jan. 
;. 1910, a communication stating that the City Gov- 
ment of Lynn on Jan. 24, 1910, approved and en- 
ijorsed the recommendations of your board relative to 

treatment and purification of the public water supply 


of the city by the installation of a mechanical filtration 


system. 
Your report of Jan. 21, 1910, contains the following 
ommendations: 


With the distinct understanding that the best chemical- 
hanical plant must for safety always be under the 
ire of a competent expert, that daily analyses must be 
made of the water, the best safeguards and checks 
igainst unskilled handling provided and our storage 
facilities utilized to their fullest extent, the following 
plan combining long storage and purification by chemi- 
il-mechanical means is now recommended. In this 
in it is proposed not only to filter all of the water 
but to improve the storage conditions by the installation 
pumps at Montrose, on the Saugus River and at 
Hawkes Pond, discharging into the northern arm of 
Walden Pond, thus not only getting additional storage 
i the opportunity of taking water from Saugus River 
any time but making it impossible, in any practicable 
way, for water to reach the filters until it been 
stored for a long time. 

If this general plan is approved by the council and the 
tate board of health, as required by the law, detailed 
will be prepared and submitted to the council and 
state board for final examination and approval, as 
act also required. 











Without plans of the work and method of 
not practicable to make accurate statements of the 
results; but from experience and experiments made els€- 
where it is probable that the cost of maintaining an effi- 





nt plant will be enough more than the cost of miin- 
taining good slow sand filters to make the entire cost 
of construction and maintenance of the chemical-me- 
inical filters greater than that of the slow sand filters 
In the removal of color the chemical-mechanical filter 
some advantage, but the result from either process 


with Lynn water would probably be entirely satisfactory. 


In the removal of disagreeable tastes and odors, a 
emical-mechanical filter would not be as efficient as a 
»w sand filter. With such tastes and odors as have 


been experienced during the past year, the proposed pro- 


s might be satisfactory; but the increasing amount 
of Saugus River water to be added to the reservoirs is 
ely to increase the growth of organisms which produce 
disagreeable tastes and odors to such an extent that 
mechanical filters will not remove them. 
he efficiency in removal of bacteria of the best 
mical-mechanical filters is not as high or as steady 
of the best slow sand filters. 
omplaints are made of excessive corrosion of iron 
’s and copper tanks in which is used filtered water 
m well managed chemical-mechanical filters, which 
effect appears to be most serious with soft dark waters, 
e those of Lynn. This is thought to be due to the in- 
ase in carbonic acid in such waters due to filtration 
h coagulants. 
Vith these results we have reason to expect active 
‘rosion of steam boilers and water containing so much 
n rust as to be very objectionable for domestic use. 
Ve find no such general improvement in the health of 
community from using the best regulated mechanical 
ers as when good slow sand filters have been used. 
Vhile purification by chemical-mechanical filters re- 
ins in its present experimental condition, with very 
ectionable results unremoved, we are unable to advise 
adoption by the city of Lynn. 
By order of the Board. 


oston, April 7, 1910. 


Relative Efficiency of the Day-Labor and 


Contract Systems of Doing 
Municipal Work. 


In our issue of Jan. 27, we reprinted a valuable 
paper by Mr. Harrison P. Eddy, M. Am. Soc. C 
E., Boston, Mass., giving the results of studies 
Which he made for the Boston Finance Commis- 
sion regarding the day-labor and contract systems 
of doing city work. That paper was read before 
the American Association for the Advancement 
of Science. A paper covering somewhat the same 
ground is printed in the January number of the 
Journal of the Association of Engineering So- 
cieties, accompanied by some interesting discus 
sion A number of those who took part in the 
discussion expressed themselves in favor of the 
day-labor system. 

Mr. Charles R. Gow, speaking from experience 
With both systems, stated that inefficiency of 
labor occurs just as often in contract as in day- 
labor work wherever “inefficient supervision and 
a faulty system of control exists.” He proceeded 
as follows: 

In the first plece, the rate of wages paid for foremen 
and superintendents in municipal and most government 
work, is as a rule, I think, less than is paid by the 
large contracting concerns doing the same work on the 
same scale, and that would mean, cf course, that a much 
less efficient class of foremen would be carried by the 
cities than by the contractors. We have found from 
experience that some foremen are cheap at $10 a day, 
while others who might be willing to work at from 
$2.50 to $3 a day, would be very expensive. As an 
illustration, I once worked as superintendent of a large 
contracting concern in New York. They had previously 
done railroad work, and they were engaged at the time 
on the construction of one of the large subway sections 
there, and brought on a lot of these foremen to handle 
that work And the first criticism I made after looking 
over the work was that they did not have a sufficient 
number of competent and experienced foremen. I was 
told to hire any foremen I knew who were suitable for 
the work, but when I mentioned the fact that we should 
probably have to pay $150 a month for such foremen 
as I had in mind, the president of the company threw 
up his hands. After considerable argument he finally 
agreed to allow me to engage two such men as I wanted 
it that salary. The first of these men who happened 
to appear on the work was put in the place of a $3 


man. And his first act was to discharge six men out of 
the gang, and in his first day’s work the result was an 
increase in output of 25%. And this increase in output, 


as I remember it, represented a value of something like 
$35 to the contractor That would illustrate in a way 
what I mean when I say that the high-priced foreman is 
oftentimes cheap in the end. 

The cities, of course, establish a fixed rate for their 
foremen as a rule. There is no promotion by merit, 
and there are seldom any questions asked as to the 
ability of the foreman, provided he comes with the 
proper credentials from the civil service or other depart 
ment. Of course, the average laborer will do no more 
work than he is required to do, whether he is working 
for the city or for a contractor. And unless he has 
competent supervision the results cannot be expected 
from him. The political aspect of city labor was pretty 
clearly dealt with by Mr. Eddy. Of course, its demoral- 
izing effect is unquestioned. It was in order to cor- 
rect the evils of political control that the civil service 
system was inaugurated, and yet to my mind that is 
even a greater evil as regards labor in efficiency than 
political control. When, some years ago, I was acting 
as superintendent for the Boston Transit Commission, 
in charge of their contract labor, we had some six hun- 
dred men employed That was on the original subway, 
doing some special work where it was adjacent to build- 
ings, or in localities where it was feared the contractors 
might lead the commission into difficulties. We were 
obliged under the law to procure all the labor from the 
civil service list. And the most difficult feature of the 
whole undertaking was to secure a gang of men that 
we could do anything with at all. The trouble seems 
to come in this way The good men, the efficient men, 
are seldom out of work for any great length.of time. 
The value of their services is well recognized by con- 
tractors, and as soon as they finish up one job they 
secure other work, if there is work being done. Conse- 
quently they don't take the trouble to register with the 
civil service commission and wait their turn before they 
are certified for employment The majority of the men 
who do register with the civil service commission are 
men who can’t find employment in any other way and 
imply look upon the city as a good asylum from which 
to obtain an easy living. The result, as we found it, 
was that if we wanted 25 men to start a piece of work, 
we would make requistion for 100, and out of that 100 
probably 50 would appear with high standing collars 
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and patent leather shoes, and some of them on crutches 
or otherwise disabled And we would be expected to 


select from that crowd a gang of men to go down 25 or 


Ho ft. below the surface of the ground to brace trenches 
and excavate in wet and difficult ground. 1! 


can readily 
understand where the city departments may t 


be seriously 
handicapped on that account and where a really con- 
scientious official would have erious difficulty in ob 
taining a gang of men that would bs uitable for his 
need 

The next evil that suggests itself to me is the in 
fluence of labor unions. The labor vote, of course, is of 


such consequence that it can’t be ignored by political 
office-holders if they expect to continue in office. And 
the result is that labor councils have been allowed wide 
latitude in dictating the details of labor administration 
It is one of the avowed principles of the labor unions 
at the present time to so regulate the output of men 
as to make positior for the largest number of men 
possible And they consider it perfectly legitimate to 


so cut down the output of one man as to make room 
for a second one doing the same work. Of course where 
this is allowed to prevail, as I believe it is larg ly in 
the city employ, it can't be expected that efficient ser 
vice can be maintained 

Then there is the question of discharging men in the 
city employ. Now that they are under the protection of 
the civil service, it has become a matter of considerabl 
difficulty for a foreman to get rid of an inefficient man 
And I can readily see where all these things combined 
ean tend to raise the price, as Mr. Eddy has shown 
The matter of employing citizen labor is very fine in 
sentiment, but it hardly makes for economy The con- 
tractors found long ago that the available supply of 
English-speaking labor was practically exhausted, that 
is, the supply of competent labor And they were ob- 
liged to turn to foreign labor, not so much as a matter 
of economy, as a matter of necessity. My own ex 
perience is that we pay practically the same rates of 
wages to the competent foreigners that we do to equally 
competent Irishmen or Americans. And while we would 
much prefer to have the English-speaking man to the 
foreigner, we find it impossible to obtain a_ sufficient 
number of competent men. And, as a matter of fact, 
the Italian labor at the present time is becoming scarce 
The better class of Italian laborers to-day can com- 
mand and receive $2 a day, when business is good, for 





common labor. We pay some of them wh») are skilled 
a little beyond the average as high as $3 a day. We 
pay a minimum wage in our company Of 17% cts. an 
hour, and an average for common labor of probably 


about $2.10, which is not a serious handicap to day 
labor as a matier of competition. 
I am inclined to take issue with Mr. Eddy to the 
possibility of day work being done better than contract 
k 


K 








wo My experience and observation lead me to a 
different conclusion I have noticed that where day 
labor is in vogue, as a rule there is no inspection, and 
where there is any conscientious endeavor to do the 
work cheaply, it is carried to the same extreme that a 
contractor is apt to carry his work in doing it cheaply 
I have in mind an instance I noticed a few years ago 
in one of the cities nearby where bids were asked for 
the construction of a covered waterway, a brook channel, 
I think it was. And for some reason all the bids were 
rejected and the work was done by day labor. In that 
ease there was an inspector on the work who appeared 
to me to be a little more ambitious to hustle the work 
along and to do it cheaply than even the foreman him- 
self. Most of his energies were given to pushing the 
work On that particular piece of work there was a 
concrete arch, very flat. as I remember it, and not more 
than 12 ins. in thickness And at the time I noticed 
the work they were concreting this arch and imbedding 
in it field stone as thick as they could get them and 
still have them come within the limits of the sections 
Now, so far as I know, no serious trouble has occurred 
from that type of construction, but I rather imagine 
that if a contractor suggested that to an inspector or 
an engineer he would be told a few things. There are 
several other cases I have in mind where contracts have 
been called off and bids rejected and the work subse- 
quently done by day labor and the engineers or in- 
spectors, having the contract price in mind as an upset 
price which they must not exceed, have stretched their 
consciences materially to keep within the limits under 
the disadvantageous conditions they were put to by the 


labor situation and expense. 

As a general thing, in letting contracts, the disad- 
vantages that Mr. Eddy referred to, and which I admit 
are considerable, could largely be overcome if the en- 
gineers would show a little more courage oftentimes in 
rejecting low bids and the bids of incompetent parties 
and insist, as far as they are able to do so, on award- 
ing the work to competent parties at what would be a 
fair and living price. We all of us make mistakes in 
our bids We often overleok important items You 
understand, of course, that the working engineer has 
had months, perhaps, to think over the problem and to 
think over the obstacles and the difficulties to be et 
countered, while the contractor is obliged to form hi 
judgment in a few days, and oftentimes the best of cou 
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tractors make serious mistakes in estimating the work, the same organization entirely through the year, start- we did any considerable amount of work on constructi 

and consequently bid ridiculously low. Of course, there ing in the moment the frost is out of the ground and we let half the work that year, perhaps, by contra 

is a certain spirit among contractors as well as other never stopping until the ground is frozen up again, when And I noticed that the unit prices were nearly dout 

business men that makes them feel like standing up we close down entirely, and employ practically new men what they were five years before. Contractors had 

and taking their medicine under such circumstances. the next year, except the foreman, whom we maintain wise and were not making such ridiculously low bi 

And oftentimes they would appreciate a suggestion the year around. Our work is almost uniform in quan on work. 

from the engineer that he would like to have them re- tity, from 3% to 5 miles every year. There are, per- 

tire under the circumstances and allow him to award haps, some indirect benefits in the day-labor system. 

ee sean open oy Maegan sageellie rer Some Los Angeles Aqueduct Costs. 
contract to a higher bidder. It is not impossible Mr. Eddy has covered most of them. It is possible in 

to find out by a proper investigation just what the the day-labor system to give employment to a large PROGRESSIVE REDUCTION OF TUNNE 

ability of the contractor is and whether the work in number of citizens. This may decrease disbursements in (COST.—Figures of costs on the Elizabeth Tu: 

uestion is beyond the limit of his ability. It seems to the poor ar ont ably s ag 2xte : ; f 

questio eyo r ir ) er y t he poor department probably does to a great extent. nel, recently sent us by Mr. J. B. Lippincot 

me that it would be perfectly proper, and should almost And the money that is paid out is circulated almost en- “e.tn@ % ‘ . 

‘ ; ‘ * : “vB ‘ a : Asst. Chief Engineer of the Los Angeles Aqui 
be deemed necessary under the circumstances I have tirely within the city’s limits; none of it is taken out 1 2 ‘ : 

: ss duct “ate > Jarge j “nee d Ta 
outlined, to advise the awarding of the bid to some of town. In relation to the day-labor system, it seems uct, indicat the large influence of efficien 
other contractor. And if this were done in all cases I to me that the opportunities for graft are less, the and training of the working force upon the uw 
think that the difficulties that arise out of contract temptations are less than would be the case in the con- cost of work. The Elizabeth Tunnel was beg 
work ir me cases could be largely overcome. tract system. There is no opportunity for eollusion the fall of 1907, from both south and nort 

The question of day-labor versus contract work will excepting in the purchase of materials, and as to the mat portal, later with the temporary assistance of 
probably never be entirely settled. It is probably gen- ter of good work, I am almost inclined to agree with shaft 3,000 ft. from the north portal At prese 
erally admitted that day-wcerk must cost more than Mr. Gow that the character of the work obtained under : ’ at eae.” 

: ; A Ce Mea ie ; , , <5 : : sined both headings are over 8,000 ft. from their r 
contract work. But there is a question whether or not,g the contract system is even better than under the day- ; 1 i : 
spective ‘tals, ¢ s > she s ; 
in a certain measure, the public does not wish to accept labor system. I don’t think poor work, as a rule, is pective portals, and, as the shaft is now n 
the conditions as a concession to policy and sentiment, due to fraud or a desire for fraud, but is almost all used except for ventilation, the great length « 
provided the difference is not excessive. due to carelessness or ignorance. haul in the tunnel might be expected to resu 
. , sais i , : : : : in increased cos er 0 are ri I 

Mr. Adams called attention to the great diffi- Mr. Branch, of Quincy, Mass., put himself on , t per foot compared with ti 

, : : . ; . early stages of > work. 3 is is th 
culty experienced in making reasonable compari- record as a convert to the day-labor system, after -- th dade ie, deeteamuie ace 

’ . aa oe ; eer : ; ‘ : . . case; on the contrary, Mr. Lippince says, tl 
sons of cost work in different cities. In Arling- having had some experience with it. He said, in hen k ; es . eo rete eee i 
: . . es tunnel has been driven at @ cheaper rate durii 
ton, Mass., for instance, expenses due to office part: ‘ l . : 
force were included in the cost of sewer work, as the past five months than the average of the entir 
were pian ease nies Heymann Tari nent My own whole experience leads me to believe that ¢yynel since work was started. This is wholl; 
well as the cost of preliminary plans. Most cities, with a proper organization, as good an organization Quis to088 xperienc ined wa-She a 
: a : ees a * ‘ e t e experience gained, an ne improv 
he stated; omit such items. In contrast, many as we can get in Quincy, we can do work as cheaply t of th 5 6 ‘e h I . 

: i mer of the organizatio > work. 
cities merely report lump sums. by day-labor as by contract; that is, that work costs wi . . si pi of t . had K 

The plan followed by Somerville, Mass., in re- no more when done by day-labor than when done by a These figures are summarized in Table I. Th 

a : ¥ : 7 . ‘f the contrac vets a reasonable ! totals ji is tz > indicate é ring > fiv 
porting cost of sewers, was considered by Mr. Contractor, if the contractor gets a reasonable profit. A t “ in this table 8 cate that during the fi 
: : ,9) oon : : careful study of the cost to the contractor of work done months in question the cos ver foot was ly 

Adams to be “almost ideal. The items given : : : i ; : 2 an 3 2 take: seajag isis 
eal) under these unit prices per cubie yard, efc., showed trifle over $30, as against an average of ove! 

are as follows: : ee ee j : 
that a reasonable price wasn't always paid to him 859 for the whole tunnel to date, and against a 
Cost, location of sewer, the material excavated, the The costs of certain™>sewers done by day-labor seemed : : - é 2 
, 5 sts tain § § a s I . ve "2 aetim: 5 409 _ ac rt > caer 
name of the contractor (they do nearly all their work 2 ite -ertai ‘ es advance estimate of $46.25, Also, as will be se¢ 
’ " : oe to be very large for certain frades of work. And I a : 

by contract), the average cut, the e of the sewer and : from the notes, there has been a considerab!: 
sub-drain, the amount of rock excavated, the price per made a study of the force accounts of contractors on E ; es eet 5 ‘ 
cubie yard cf rock, the number of manholes, the average similar work. I found one street where there was no %4in over the estimate of time required, promis 


number of inlets and the unit 
items, and, in addition, other 
things, such the cost of inspection; and some cities 
include also the cost of other engineering work besides 
inspection and the cost of materials when the city sup- 


cost of the manholes, the 
price of these various 
as 


plies them, and also the amount of the assessments 
that are levied. This system is followed more or less, 
mostly less, by the other cities. 

Mr. Edgar S. Dorr remarked that: 

When politics gets into the contract system and in- 
terferes with and demoralizes the inspecting force, then 
most of the advantages of the contract system will dis- 
appear. The costs will be increased by inefficient and 
venal inspectors, and not only that, but the quality of 
the work will be demoralized. The result will be that 
the work will not be economical and will also be bad. 

Mr. Henry Manley, of Boston, suggested that a 


considerable saving in the contract cost of sewers 
might be affected if a city proposing to construct 
short scattered of 
given year would take some pains ta 
the work that it could be let in 
Mr. Eddy endorsed this proposition, and 
remarked that ir the city of Boston let 
250 might have been so 
arranged geographically as to have been in- 
cluded in 50 groups, with a group cost of from 
$10,000 to $20,000. Had this plan been followed, 
the contractor might have got together and oper- 
ated contract plants and gangs with considerable 


a large number of sections 


sewers in 
advertise so 
groups. 
one year 


some contracts, which 


saving in cost. 
Mr. Charles R. Felton, of Brockton, 
stated that this city formerly did all its work by 


contract labor and that he was a strong advocate 


Mass., 


of that system when the city changed to the 
day-labor plan. He thought he had _ possibly 
changed his mind a little since then. He con- 


tinued: 

It is still an open question, and yet I think that in 
Brockton, under our conditions, it would be difficult for 
a contractor to do our work as cheaply as we are now 


doing it by day labor and pay the same wages. Mr. 
Eddy’s chief points for the contract system, and the 
only points, are the incentive, which is of tremendous 


importance, and the fact that the city is forced to pay 
higher than the contractor under present con- 
ditions. Under our conditions, it would be impossible, 
probably, let contracts without a clause stipulating 
that the contractor should pay $2.25 per day for a 
minimum Our system there, shown in those 
figures, seems to be very close to what we pay; that is, 
$1.26 per ft. I should think, is what it 
would add up. We sometimes run our sewers, in fact, 
two years in succession, at $1.48 and $1.42 per ft., in- 
cluding all materials. It is true in all cases that every- 
thing in there, that is, every dollar that is spent is 
in there And paying the same rate of wages, I doubt 
whether a contractor would make much profit at that 
Our conditions are practically ideal. We run 


wages 
to 
as 


wage. 


very close to 


is 


cost. 


water, a perfectly dry street, where, of course, the con- ing to complete the tunnel in about 80% of th: 
tractor or the city either would have to anticipate no estimated construction period. 

difficulty in construction, but the work actually cost Table II., giving details of the character of roc 
the contractor for items which I knew, and I don’t pre encountered in the two headings during th 


tend to know all the items of cost to the contractor, but 
the items I was sure of cost the contractor two and one- 
half times what he thought they would. I found over 
a period of some three years, looking at sewers where 
there was a water depth of from 10 to 20 ft. in trenches, 


same five months to which the costs refer, shows 
that the improvement apparent even within th: 
five-month 
but shows up in spite of unfavorable ground, as 


period is not due to better ground 


a number of instances, in fact, in nearly every instance, for example in the North Heading figures for : 
that the force account showed the cost to the con- February, 1910. 
tractor was one and three-quarters to three times the MUNICIPAL WORK PROVES FAR 
price he received for the work. And I found that the CHEAPER THAN CONTRACT.—An excellent 
work lost in the same proportion. There was work : ‘ 5 J 
- comparison of some Aqueduct cost figures wit! 
done by the city by day-labor which was done ata F 1 oe? + 


the prices bid by contractors for the same work 


considerably lower price than the lowest price made : : ‘ ; 

by any contractor. That was the easy work, the kind ‘'S Siven in the “Pacific Outlook” (Los Angeles 
the contractor would make money on. And I also found Cal.), of April 2, 1910. This issue contains an 
that when either contractor or city gang got on a dif- article by Mr. Lippincott traversing a defamau 
ficult proposition the work went slower. And I did not tion of municipal day labor which appeared re- 
find that very many contractors’ foremen handled the cently in an Eastern contract journal. He show 
work very much better than the city’s foremen did. 


For several years practically all of our work was done 
by day-labor. The seemed to be much larger 
than of our contracts that the commissioners 
thought it would be possible to make a change and to go 


cost so ij 
o 
some ing of 


that on the Jawbone Division of the Los Angel: 
Aqueduct the city work has accomplished a sa\ 


$13 per foot of tunnel, and nearly $4 pe: 


foot of conduit, as compared with cost under the 


back to the contract system. And the last year that lowest bid. This saving will total nearly a mil 
TABLE I.—ELIZABETH TUNNEL WORKING COSTS, OCTOBER, 1909—-FEBRUARY, 1910. 
{Not including percentage for Equipment, Buildings or Pipe Lines.] 
(Work done by three 8-hr. shifts, 18 men each, at each heading.) 
NORTH HEADING 
° SOUTH HEADING § 
Powder, —_——_-——_————Costs per foot—————————_—_, 
-——Progress, ft.——~ lbs. Admin. & 
Month. Excavn. Timbrg per ft. Excavn. Timbrg.* housing. Total 
October, 1909..... DAT 547 20.3 $23.80 $6.33 $1.53 $31.66 
413 159 21.2 $30.20 $3.79 $3.55 $35.35 
November, 1909. 471 471 17.5 24.65 5.86 1.91 32.42 
378 & 38.1 33.91 5.25 4.62 39.62 
December, 1909......... 476 476 12.8 23.11 6.99 1.56 31.66 
480 50 35.9 29.96 7.72 3.62 34.42 
January, 1010........... 481 481 14.1 24.64 7.04 1.85 33.53 
515 1 33.7 28.83 6.33 2.30 32.45 
February, 1910.. 529 529 15.1 21.94 5.60 2.23 
516 188 28.3 25.7% 4.43 1.67 
Avernns. Sram teeta: ef Ware Be TGR Bc Fs dio ike nd cece iveccdckedcncavanstsennctaseaee 
Estimate, average cost of excavated and timbered tunnel................ RE eer prt oor ee arr ae es 








*Per foot of timbering; enters into total after being reduced 
NOTES: Total length of tunnel, 26,860 ft. = 5.09 mi.; 
struction, 56 months. 


joint monthly record, being an average of 6.2 ft. 
Total progress to March, 1, 1910: 
North heading......... 
South heading......... 
Both headings......... 


Percentage of total excavation, 64%. 


Percentage of estimated time, 52%. 
Section Quantities: Net area after lining, 90 sq. ft. 
Excavation, normal timbered, per ft., 
normal untimbered, per ft. 


Slope, 
Progress for February, 1910, both headings 





cost per foot of excavation. 


1:1,000. Estimated time required for con- 
, 1,045 ft. = 37.3 ft. per day. This is the best 


to 


per shift at each heading. 


8,647 ft. 
8,616 ft. 


eR 17,263 ft. 


5.02 cu. yds. 
4.18 cu. yds. 





April 28, 1910. 
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\BLE IL.—CHARACTER OF GROUND, BY 10-DAY 
PERIODS, ELIZABETH TUNNEL. 
NORTH HEADING: 
1 to 31.—Wet ground, requiring timbering... DAT ft. 
‘* 30.—Wet ground, requiring timbering... 471 - 
1 ‘‘10.—Bad ground, heavy, tale seamed....172 “ 
11 ‘‘ 20.—Dangerous ground, requiring heavy 








and Close tiMDOFS ..cccccccssccese 63 ‘ 
21 ‘‘ 31.—Wet ground, requiring timbering. oo” 
1 ‘‘ 10.—Bet ter ground, nearly solid......... 127 “* 
11 ‘‘ 20.—Medium granite ........ccccccccces 172 * 
Zi ** Si.- Hard BPR. 6.66 65 056044 ch once cae 182 “* 
ae 28.—Wet, heavy ground, requiring close 
timmbering ...cccccccccccccscccccec’ 529 * 
SOUTH HEADING: 
1 to 10.—-Altered Granite ..ccccccesccovecscs 126 ft. 
11 ‘‘ 20.—Rotten, seamy F 
OS WAU. caciwntevecsbacicescceaes 144 “ 


2% 3 Varying from rotten to hard granite..143 “ 
1 ‘‘10.—Very hard, with feldspar crystals...128 ‘ 
1 
1 


v. 1 * 20.—Hard Quarts SPOMite. .. ccc ccscdecus 120 ‘ 
21 ** 30.—Hard Quarts. Granite. 2.06 ccccevsccce 130 ** 

1 ** 10:—Hard Quarts SFANe 2... cccccscocses 145 
2h OS PEO. 6G s< cides van ard ne eene 161 ‘ 





0 Granite [Hard, 140 ft.; medium, 36 
Pe oc. ciehaxpae ods ee cee aeneenaasene 76 * 
E ** 2G Be GPRS oo ha kecccccseweun 141 ** 
[ Mediem Dard PSraBite. oc ..ccicccces 9“ 
LE See FRAT GOING - on iris reaiesdediwces 7s ‘ 
} with water courses and cavities 
flow about 7 miners inches. 
21 ‘‘31.—Medium hard granite.............. 204 “ 
1 ‘'10.—Medium hard granite 198 “ 
11 ‘‘28.—Very hard granite..... eecaee ** 





BLE IIL—COST COMPARISON BETWEEN CON- 
TRACT AND CITY WORK ON JAWBONE DIVISION 
OF LOS ANGELES AQUEDUCT. 
(Costs per foot.) 
TUNNEL. (Length, 63,798 ft.) 
ulcer Lowest Bid: 
Comercial’ se WG sos s snvdewidssdiceswes $31.11 
Materials to be furnished by city 
Engineering & Insp., incl. incity costs 1.08 
—_—s-—« $35.51 
under City Work (61,515 ft. excavated, 33,805 ft. 


lined) : 
Excay. & lining (inel. engrg. & insp.). $19.50 
Maintenance and operation........... .68 
Equipment (Pipe & telephone lines, 
buildings, roads, etc.)........ee.6. 2.20* 


Saving, per foot of tunnel 





CONDUIT. (Length, 39,223 ft.) 
st under Lowest Bid: 





BECMNORIEE. sccirep Ganesan ey usweheceses $6.48 
Lmime OO GOVUR i 66 ick 6ds as 608 60cus P 6.80 
Materials to be furnished by city..... 2.97 
Engineering & Insp., incl. in city costs 1.08 
—— $17.33 
st under City Work (33,868 ft. excavated, 16,100 ft. 
lined) : 
Excav. & lining (incl. engrg. & insp.). eS 
Maintenance and operation........... 
IL. dkciaw nds ue wabadecusneeecas 990° 
$13.48 
Saving, per foot of conduit.......... smetn $3.85 
aa 


ost $227,000, which has been distributed uniformly 
whole length of division, 103,021 ft. No salvage 
1, 


mn dollars for the division when completed, 
out one-third of the whole cost at the lowest 
ider’s price. The figures are summarized in 
ible III. 
But for a true comparison the saving should 
shown even larger than given in this table, 
r not only has salvage on the equipment been 
sregarded in the above figuring, but some extra 
rk is included in the city’s costs, though the 
ntractor would have obtained extra pay for 
is. Further, the costs of the work are de- 
using progressively, in the way illustrated in 
® first part of this article, and a greater saving 
ll therefore be shown on the work yet to be 
ne, 
\ very important advantage of the municipal 
inagement plan of working is that there is 
Sy opportunity to make changes in location 
design, while under a contract this would be 
ry difficult. Quite extensive changes have 
en made in the Los Angeles Aqueduct plans 
ter work was started. Thus, the first location 
»wed 28 miles of tunnel, whereas the line as 
‘w being built has 43 miles of tunnel. As the 
gress of excavation shows up the character of 
e material, changes in design often become de- 
rable, which are readily made under city man- 
ement. 
It is proper to add that Mr. Lippincott restricts 
Ss argument to large pieces of work. On such, 
says, a non-political management should al- 
iys be able to secure as capable men and as 
gh-grade machinery as any contractor. This 
int, we may remark, is amply shown by the 
inama Canal construction work. 


One Month’s Operation of the Cleveland, 
Ohio, Ry. Under Three-Cent Fares. 


The final settlement of the street-railway trou- 
bles in Cleveland, Ohio, by the passing of a fran- 
chise ordinance which was ratified at a refer- 
endum election on Feb. 17, was discussed in En- 
gineering News, March 10. By the plans which 
went into effect Feb. 19, a 3-ct. cash fare, with 
l-ct. for a transfer, was imposed for eight months. 
At the end of this trial period, if the excess of 
earnings over operating expenses, plus certain 
depreciation and interest allowances fails to meet 
certain requirements, stated in the ordinance, then 
a higher rate of fares may be permitted. 

The report of the Street Railway Commissioner 
for the operations during March were presented 
to the City Council on April 11 and from the 
report we have abstracted the most important 
figures: 

MILEAGE— 





Total passenger-car mileage........+eeeeeeees 2,055,563 

Total revenue-car mileage. ........ccccececeecs 2,072,141 

Total car mileage... ...... ee ee cere eeeeeeveecs 2,079,881 

INCOME ACCOUNT— 

Cts. per 

car mile. 
Gross earnings from a ‘ $475,749.50 22.96 
Operating expenses ....... cooee S21,181.56 15.50 
Net earnings from operation... $154, 567.64 7.48 
Miscellaneous income ..........+- 1,743.56 .03 
Gross income, less operating ex- = 
DONE 6ccccdateeeCucereceas $156,311.20 7.54 
TOME |. vacecwdsincensuecerdanes od 26,641.84 1.28 

Income, less operating expenses 

GEE CHMER ccccuccdavidcdtecue $129,669.36 6.26 
ERRORS, cicecniicetecer 110,788.42 5.35 
SOPGEGH 6 ccvetscéaccasavesciane $18,880.94 91 


The items of the above table are explain¢ d, in 
part, by the following figures: 
GROSS EARNINGS FROM OPERATION— 























Cts. per 
Car earnings: car mile. 
RE Kc es eis endkeadtneaenee $462,734.24 22.33 
Less rebates to other companies. . 1,245. a2 -06 
Net from passengers.......... $461, 488.52 22.27 
CharteseG CATS castccvcvdecesrcces 1,305. 52 .06 
Peeight anG GUpROG. ss ccs hdc cvs -16 
EE. . eovae se dtlndsat kia cddwadenns .06 
WG cv acuseewdanceeewess enansseee 13 
MOWGREDOTD cc ccccdiccceccccceccioes .06 
Total car CAFMINgGS. .....cccece 22.74 
Advertising and miscellaneous earn- 
DRE a cscawWestsaducenetiabedes< -22 
Gross earnings from operations. $475,749.50 22.96 
MISCELLANEOUS INCOME 
Cts. per 
car mile. 
Interest on deposits.............. $1,272.17 .06 
Interest on bills receivable........ 35,00 ates 
Rent of real estate not used in 
operation ..... ia mea bara eae ae es 446. 39 .02 
Total miscellaneous income.... “$1 743 56 .08 
OPERATING XPENSES 
Maintenance—2, wnises at-4 Cts .nasess $82,885.64 
Operating expenses—2,072,141 mi. at 11%cts. 238,296.22 
i PE ee ne Pee yee ee er Pee ee $321,181.86 
TAXES— 
Cts. per 
car mile. 
On real and personal property.... $20,935.00 1. 
On earnings (to state)............. 4,774.93 .23 
U. G. cGrperetin® tikecccc ce cceses 931.91 -05 
I Nac occ vt: sere bo whewes $26,641.84 1.28 
INTEREST— 
Ce: SR Qa icccsccrciesisxs 33,962.50 1.64 
Ce TIRE 0 kc nan en weneneees oa 92 Ps | 
On Cleveland Ry. stock.......... 73,378.00 3.54 
Weta) 4G: ccc cincécendek .*$110,788.42 5.35 


(*Interest on neutral Street Railway investment not 
included in above.) 





TESTS OF ROAD-BINDING MATERIALS on a road 
in actual use are being made by the Ohio State Highway 
Department under direction of Mr. James C. Wonders, 
Commissioner. The road selected is Nelson Ave., in 
the outskirts of Columbus, accessible by the Columbus, 
New Albany & Johnstown Interurban Ry. with a 20- 
minute ride from the city. Sections of this road 16 ft. 
wide and 400 ft. long have been treated with the pro- 
cesses offered by different manufacturers, and 17 differ- 
ent sections are now in place. These sections w laid 
last summer, and the road has been in use since then, 
carrying a heavy traffic. A report upon these ex- 
periments has just been issued by the Highway De- 
partment as “Bulletin No. 12,” but is chiefly devoted to 
the method of laying the different road-making ma- 
terials. It is the intention of the Department to issue 
additional bulletins in the future, giving the relative 
wearing qualities of the different roadway materials. 


A Portable Stone Crushing and Concrete 
Mixing Plant for Street Railway Work. 


In the construction and reconstruction of street. 
railway lines the economical preparing and plac- 
ing of the concrete base or the broken stone bal- 
last is one of the important points to be con- 
sidered. In reconstruction, use is sometimes 
made of stone or old concrete removed from the 
work, and in such case the most economical 
method usually is to crush the stone and prepare 
the concrete on the line of the work. Portable 
concrete mixing plants of different kinds have 
been used for work of this kind in Chicago and 
elsewhere, but a combined rock-crushing and 
concrete mixing plant is a novel type of equip- 
ment which has been built for the Metropolitan 
Street Ry. Co., of Kansas City, Mo. This railway 
is doing a large amount of reconstruction, and 
expects to effect a considerable decrease in cost 
by the use of this portable plant 

The entire plant is mounted on a steel flat car 
4U ft. 6 ins. long and 8 ft. 2 ins. wide over the 
sills, mounted on two steel-frame trucks with 4% 
ft. wheelbase (trucks of 6-ft. wheelbase were pro- 
posed). The side and end sills are 12-in. chan- 
nels, while the two center sills and two inter- 
mediate sills are 6-in. channels which rest on the 
bolsters and on 6-in. I-beams framed between 
the side sills. On one side, the center sill and 
intermediate sill are continuous, but on the other 
side they are interrupted at three points in order 
to leave necessary openings under the machinery 
Each bolster is of box section, composed of two 
S-in. channels (set back to back) with top and 
bottom plates % 10. ins. Upon the steel 
frame is a double floor of planking. The maxi- 
mum height, when all parts are extended, is 16 
ft. 3 ins. above the top of the rails. This can 
be reduced to 13 ft. 4 ins. when it is necessary 
on account of low overhead clearances, such as 
are sometimes encountered on bridges, etc. This 
allows 8 ins. clearance space between the high 
est point of the apparatus and the lowest posi- 
tion of the trolley wire 

The principal equipment consists of (1) a 25 
H.P., 500-550-volt motor running at S850 r.p.m.; 
(2) two bucket elevators, with 18 ft. and 14 ft. 
centers; (8) a Gates crusher, and (4) a Chain 
Belt concrete mixer of the drum type, of 12 cu. 
ft. capacity per batch. The crushing machinery is 
supported on heavy timber framework The 
total weight of the equipment (exclusive of the 
timbering and the car) will be approximately 
25,000 lbs. 

The elevators have a timber framework, and 
each is built in two sections These sections 
are so arranged that when extended the maxi- 
mum height mentioned is attained, and when 
lowered they have the proper clearance under 
the wires; it is stated that it will not be neces 
sary to lower these very often. The boots of 
the elevators are carried beneath the level of 
the floor of the. car in such a manner that they 
can be fed directly from the floor. The lowest 
point of the elevators is 8 ins. above the top of 
the rails, giving ample clearance. The elevator 
belt is 12 ins. wide and the buckets are each 
11 x 9 ins., made of No. 16 metal. The crusher 
is mounted at the middle of the car and is sup- 
ported by heavy timbering above an opening in 
the floor. This opening allows the removal of 
the bottom plate of the crusher, and also pro- 
vides space for the boot of- one of the eleva- 
tors. The crusher is supplied with right angle 
drive. The produce of the crusher will average 
about 1%-in. stone. 

The concrete mixer is mounted at one end of 
the car. The motor is mounted near the other 
end, and is belted to the main countershaft of 
the crusher, the crusher being driven by gear- 
ing. The shaft carries also a pulley for a belt 
to another countershaft from which are run the 
belts driving the concrete mixer and the two 
elevators. Current for the motor will be taken 
from the trolley wire by means of a rod and 
hook. A suitable starting box will be mounted 
near the motor. 

In operation, the stone or old concrete will be 
thrown onto the platform near the end of the 
car and will be fed into the hopper of the first 
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ator. This will feed .the crusher. The 
broken stone from the crusher will fall into the 
boot of the second elevator, which will dis- 


stone into 


or. This 


charge the a hopper bin above the con 


bin has one which 





spout 


leads to the concrete mixer and a second to the 
ide of the car, so that the stone may be used 
for ballast or for concrete. After the concrete 
is mixed it is discharged by a chute at the end 
of the car, and is delivered directly onto the 
roadbed or carried away in wheelbarrows, as may 
be desired The cement for the concrete will 
be fed from a platform built above the mixer. 
A particular feature is the small number of 
men required in the operation of the plant. One 


man can oversee the entire crushing plant, so 
that when ballast is being supplied only this one 
man is needed on the car. When concrete is 
being mixed, two additional men are needed; 








were bo \ ked b explosion, whose flame rose to 
i misidera g om mouth o haft No. 1 
No fire followed explosion and both fans were kep 
in operation In of this, the black damp made i 
impossible for rescu to enter the mine for some hours. 
About 40 miners were entombed by the explosion and re 











ports of Ap 22 give the numbe of bodies recovered 
up to that time as 26 
rhe ond explosion took place at 9:45 p. m., 
21 n the o e Y« hiogheny & Ohio Coal Co., 
Am r Ohio I interior of the mine and the 
tipple were wrecked A gang of 25 machine men were 
it work ihe mine a he time but seven of them were 
rescued aliv immediately after he explosion. Th 
bodies o le TF 1ining 1S were r yvered later by men 
With oxygen -f nets 
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tion of 22,000, thus giving a death rate of 18 per 10 
In his annual report for 1909, Dr. Dalton says t 
as gs00n faulty operation the plant beca 


known and was remedied, 


OOH. 


the of 


as 


the infectious bacilli at once disappeared from the 
water and the progress of the disease was arrested. J 
circumstance was not without a beneficial effect, as 
served to show conclusively that the filter, properly 
erated, is an absolute safeguard against the infecti 
of typhoid fever. 
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PORTABLE STONE CRUSHING AND CONCRETE MIXING PLANT; METROPOLITAN STREE™ 


r 26 2 
ec 
one to feed cement and stone, and one to add 
the water and discharge the concrete. 
Two advantages claimed for this machine as 
compared with others which have been used are 


as follows: (1) the entire plant is mounted upon 
a single car; (2) there are no conveyors or other 
parts which have to be taken apart every time 
the plant is moved. The entire plant was de- 


of 

supplied equipment 

the timber 
built 


Milwaukee, 
complete. 
carry 
com- 


signed by the Allis-Chalmers Co., 
Wis., 
The 
the 


pany. 


which the 


steel c 


framing to 
the 


ar, with 


machinery, was by railway 


Se 


A HOTEL FIRE AT CINCINNATI, OHIO, April 24, 
hortly before midnight, destroyed the building, the 
Hotel Thoma, a six-story wooden structure, and caused 
the death of two guests and one employee 

A conflagration at Lake Charles, La., April 23, swept 


ever 20 blocks in the business and residential sections 
of the city and destroyed several hundred buildings. 
About 2,000 persons were left homeless The principal 
building destroyed was the recently constructed court- 
house and city hall. 


o—__-—_—_—__— 


TWO COAL MINE EXPLOSTONS week killed a 


last 


total of about 55 men and heavily damaged the mines 
The first explosion occurred at nine o’clock at night on 
April 20 in the Mulga mir of the Birmingham Iron & 
‘oal Co. near Birmingham, Ala The two shafts of the 
nin about 3090 ft. apart, but connected underground, 








embankment across the shallow end of a lake and 
landslip in a rock cut Reports agree, however, that 
several 1 ) it \ were wrecked and that from 
four to ten men were killed. 
+ 
AN EMERGENCY HIGH-PRESSURE WATER-SUPPLY 
system for Jacksonville, Ga., was put in operation early 











in 1910. Two electric motor-driven pumps with a ¢ca- 
pacity of 2,500 gals. per min. each deliver water through 
about five miles of 20 to 8-in. mains laid in the principal 
business of the city Jacksonville now has an 
estimated population of 65,000. Mr. R. N. Ellis is Chief 
Engineer of the Board of Bond Trustees, which has 
harge of the municipal water, electric lighting and 
ewerage systems of Jacksonville. 
ner ~ cia 

A CONCRETE DAM at Fertile, Minn., was washed out 
by the floods of » first week in April. A press dis- 
patch in the Duluth ‘“‘Tribune’’ says: 

fhe concrete dam built last fall, at a cost of $6,000, 
by Konkel & Hoss, to furnish power for their flour 


The 
water 


mill, was practically washed out by the high water. 
foundations were not sunk low enough, the 
was going under the dam before it gave 


as 
way. 
os 2 
OF THE MECHANICAL 
Burlington, Vt., is held respon- 
Dalton, Health Officer of that city, 
typhoid fever that during 
1909. Of 25 cases of typhoid 
1909, 21 occurred in September, 
There four deaths from 


FAULTY OPERATION 
water-filtration plant at 
sible Dr. CC. FF 
for an outbreak 
September and October, 
fever during the year 
October and November. 


by 


of occurred 


were 


typhoid during the whole year, in an estimated popula- 








Rear Elevation 
RAILWAY CO., KANSAS CITY, MO. 


both sides of the lawsuit, published 
Health’’ for January, 
“breach of an implied warranty 
the Sale of Goods Act, 1893, 
was reasonably fit for consumption.’’ 
fever occurred on a dairy farm from which 25 differe 


households were supplied with milk. 


‘ontentions on 
“Public 


based 


London 


were on 


Typhoid fever sub 





1910, the damages 
under 
that certain milk supplie 
A case of typhoi 


sequently developed in 8 of these 25 houses. The 
typhoid cases were distributed through a number 


. 


} 


different districts, with nothing in common but the milk 
supply. Altogether some 200 adults were supplied w 
the milk in question, of whom 13, or 6.5%, were in- 


fected; while of 42 children supplied with the milk, 1! 


or 26%, were infected. The typhoid case in questi 
was removed to a hospital for a period of some 
weeks, but on pressure allowed to return to 
farm. The infection appears to have occurred after t 
return, and there also appear to have been several d 
tinct infections. The evidence tending to show tl! 
this ec responsible for the typhoid outbreak 


peared to have been strongly confirmed by the fact t 


was 


ase was 


subsequent to the return of the patient to the far 
first the farmer himself and then his son died fr 
typhoid fever; while subsequently a servant who ca 
to the farm later on also contracted the disease. 


straits to which the defendants were put in the ca 


as well as the antiquated notions relating to typ! 
infection which still find so-called experts to voice t! 
in England, are shown by the attempts that were m 
to prove that the typhoid outbreak was due either 
“‘sewer gas’’ or to aerial infection. Each of these t! 
ries was based on the occurrence of a number of ¢ 


of typhoid fever which had occurred prior to the < 


1 





April 28, 1910. 
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eak in question, at a small place on the seashore 
newhere between a half-mile and a mile distant from 
school in which was located the typhoid patient who 
ired in the damage suit. It seems that this school 
connected with the sewerage system of the village 
question, It was claimed by the defendants that 
yhoid germs might have passed through the sewer from 
village to the school, and particular stress was 
id upon the fact that “an old drain passed under the 
ng-room of the school.’’ The evidence showed, how- 
er, that the drain in question, according to our con- 
nporary, 
3 covered by 8 ins. of macadam, 6 ins. of concrete, 
i 1 in. of cement, and on this a floor of wood blocks 


in bitumen was placed, thus rendering the floor quite 
pervious to gas. 
"he aerial-infection theory had even weaker grounds 
r its support. It was a simple assertion that the 
roshore about the sewer outlet of the village in ques- 
yn was polluted, and that typhoid germs might have 
n conveyed through the air for the three-quarters of 
mile between the foreshore and the school. Another 
ost equally weak theory that was advanced by the 
endants was that the sewage of the village infected 
issel-beds, and that persons handling and consuming 
sels from these beds had been infected. 
Se eae 

rHE ZEPPELIN rigid dirigible balloon of the German 
my was wrecked near Limburg, Prussia, April 25, dur- 
a wind storm. The airship was trying to make a re- 
rn trip from Cologne to Homburg (near Frankfurt), 
was forced to descend at Limburg because of shortage 


gas Soldiers had held the balloon safely through a 
rmy night and the gas bags had been properly refilled 


a sudden squall tore it from its moorings in spite of 

work of two companies of infantry, it is reported. 

er 30 minutes the airship dropped near Weilburg and 

aluminum frame was demolished. No one was aboard 
juring the runaway trip. 

\ dirigible balloon, being used by the British army 

Farnborough, England, was caught in a squall on 





\pril 25 as it was leaving its sheds. The framework was 
roken up and the gas bags were ripped to pieces 

- —— ---@- - -_——-_ a 
THE RIVER AND HARBOR BILL, which passed the 
fouse of Re; 


resentatives on Feb. 15 carrying appropria- 





of $42,558,000, was added to by the Senate Com- 
ee so that, as reported to the Senate, it carried 


propriations of 





566,000. After an active debate 
the Senate, chiefly notable for an emphatic condemna 
n of the bill by Senator Burton, long the Chairman of 

Rivers and Harbors Committee in the House, the bill 

passed by the Senate, as reported, on April 19 

ms ae 

4 SMALL OUTBREAK OF TYPHOID FEVER at 
Winnipeg, Man., believed to be due to an infected dupli- 
te water-supply which had been surreptitiously con- 
ed with the city supply, was reported in the ‘‘Ameri- 
Journal of Public Health’’ for February, 1910, by Dr. 
Alex. J. Douglas, Medical Health Officer of Winnipeg. In 
ctober and November, 108, a total of 26 men work- 
‘ in the yards of the Canadian Pacific Railway Co. at 
nnipeg came down wi 





h typhoid fever, and of these 
‘ee died. We quote from Dr. Douglas, as follows 


The C. P. R. yards are furnished with two sets of 
iter mains; one of these contains water from the do- 
estic supply of the city, which, derived from a geries of 
‘tesian wells driven in rock, is of great purity. The 
iter from this source is used by the company as a 

supply for its employees and for filling the 
water tanks of its coaches. The other set of 
iins carries water drawn from the Red River—a highly 
‘luted stream—and pumped by the city high-pressure 








ge ation for fire purposes through a restricted area. This 
der iver water is utilized for filling locomotive and station- 
i ry boilers and is employed on account of being much 
sed fier than the domestic supply. The pipes carrying 
oid iese two waters ramify extensively throughout the 
sont irds and the various buildings within them, and in 
nF me places are situated close together. 
sun On Nov. 18, after a great many samples had been 
The sted with negative results, water was obtained from 
of certain drinking tap from which it was _ possible 


» obtain bacillus coli in every instance. This organism 
never found in the domestic supply of Winnipeg but 
ways is present in Red River water. The building 
om which the suspicious samples were obtained was 





11 ie of the places where the two sets of pipes were close 
, gether, and a careful examination revealed that a con- 
100 tion existed between them. The man in charge of 
five e building (a gasometer house) admiited that he had 


onnected the two early in October in order that should 
ie high-pressure supply for any reason fail, an inci- 


this ent that had once occurred owing to a break down at 
dis- ie pumping station, he would be able to fill his boilers 
that rom the domestic mains without loss of time. 


When the connection between the two systems was 
tund the course of events was very evident. Domestic 
that vater is forced through the mains at a pressure of be- 
al ween 40 and 50 Ibs. per sq. in., the high-pressure river 
See ater at anything between 150 to 300 lbs. When these two 
fr vaters met the river water forced the other back up its 
( wn mains and replaced it there for a considerable dis- 
ince. Individuals using water from this line of pipe 
ipposedly containing artesian well water were really 
rinking water from the Red River into which all the 
yhoid ewage of Winnipeg is discharged. It is to be noted that, 
0 ith one exception, the affected persons had never been 
~aee ear the gasometer house at all, they obtained their water 


mM a considerable distance from it. 
oY The existence of this connection was definitely estab- 
t1 shed on Nov. 19, when it was at once abolished. Cases 


f typhoid continued to arise until Nov. 30, which was 
¢ 3 he last. 





AN EXHIBIT HALL FOR SAFETY DEVICES is to 
be opened in the Engineering Societies’ Building, 29 
West 39th St., New York City, by the American Museum 
of Safety. No charge will be made for space, but any 
exhibit offered must receive the approval of a board 
made up of Prof. F. R. Hutton and Messrs. Philip T. 
Dodge, Charles Kirchhoff, T. C. Martin and William 
H. Tolman. Any devices intended for the prevention 
of accidents will be eligible for exhibition. 

- > ———$—$———__ —— 

A BILL TO ENCOURAGE INDUSTRIAL EDUCATION, 
in agriculture, trades, industries and home economics 
was introduced in the Senate by Senator Dolliver, of 
Iowa, Jan. 5. It is reported that at a recent hearing 
on the bill (Senate Document 4675) it was supported by 
representatives of the American Federation of Labor 
The bill provides for the appropriation of $5,000,000 an- 
nually for ‘‘the maintenance of instruction in the trades 
and industries and home economics and agriculture in 
public schools of secondary grade’’; $4,000,000 annually 
for ‘‘the maintenance of instruction in agriculture and 
home economics in state district agricultural schools of 
secondary grade’’; $1,000,000 annually for the mainte- 
nance of branch agricultural experiment stations at sec- 
ondary agricultural schools; and $1,000,000 for main- 
tenance of instruction in the trades, industries, agricul- 
ure and home economies in state and territorial normal 
schools. 

In general, the funds above noted for public secondary 
and gtate normal schools are to be allotted to the states 
and territories in proportion to population as shown by 
the 1910 census. Each state is required to establish one 
secondary agricultural school and one branch experi- 
ment station for each group of 5 to 15 counties, to ap- 
propriate, for the annual maintenance of the stations, 
a sum equal to its allotment for this purpose, and to 
pay the cost of necessary lands and buildings of 
secondary and normal schools, together with the cost of 
instruction in other general studies to make ‘‘well- 
rounded courses.”’ 

—_ ——~ @-- —— ——_ — 

PRIZES FOR ESSAYS ON ECONOMIC SUBJECTS, 
amounting to $2,000, are offered by a committee of 
which Prof. J. Laurence Laughlin, of the University of 
Chicago, is Chairman. The essays are to be presented 
to the committee before June 1, 1911. A circular giving 
the subjects and conditions of the competition may be 
obtained by addressing Prof. Laughlin. 





”~ 
> 





A PRIZE OF $4,000 for a paper on some electrical sub- 
ject is to be offered in 1911 by a Belgian technical so- 
ciety, L’Association des Ingenieurs Electriciens Sortis de 
l'Institut Electrotechnique Montefiore. The prize bears 
the name ‘‘Fondation George Montefiore Levi’’ and is the 
gift of the founder of the Institut Electrotechnique Mon- 
tefiore, the technical school from whose graduates the 

i named above takes its members. The rules of the 
awarding of the prize, abstracted from the advance cir- 
cular, are as follows: 





The prize is to be awarded once every three years, the 
first time being in 1911. In this year it will amount to 
about 20,000 fr. It is to be awarded by a jury for 
the best paper on the scientific advancement and on pro- 
gress in the technical application of electricity in all 
fields, excluding the simpler text-books or compilations 
of previous works. 

Only those papers or books will be admitted which have 
been brought out within the three years preceding the 
award. 

The jury is to be composed of ten electrical engi- 
neers, five Belgian and five foreign, under the presi- 
dency of the head of the Institut Electrotechnique Mon- 
tefiore, who will be ex-officio one of the Belgian dele 
gates. 

All papers presented should be in twelve copies, type- 
written and not signed, but accompanied by some dis- 
tinguishing mark so that, although anonymity will be 
preserved, the jury may locate the author after the 
prize has been awarded. 

All communications should be addressed to M. le Sec- 
rétaire-archiviste de la Fondation George Montefiore, a 
l’'H6tel de 1's iation, 31 Rue St.-Gilles, Liége, Bel- 
gium Each should carry the superscription ‘‘Travail 
soumis au concours de la Fondation George Montefiore, 
session de 1911."’ 








Although the advance notice makes no special poin 
of it, it would appear that the language in which the 
paper is written is immaterial, although any reproduc 
tion of one or more prize papers will be made in French 
the translation to be at the expense of the society. 
Seatac 

TWO RIVAL SUBWAY PROJECTS in Montreal are 
being urged before the Quebec Parliament, and both 
have been approved by the Railway Committee. 

anise acrcaieramiecehins 

AN OIL PIPE-LINE from Bakersfield to Mojave, Cal., 
is said to be projected by the Southern Pacific Ry. Co., 
to save the hauling of fuel for locomotives over the 
Tehachapi Pass. The pipe-line will be 68 miles in 
length, with pumping stations every ten miles. It will 
be of 10-in. rifled pipe, of the type already used for 
carrying the heavy California oils. 





COMPETITIVE RAILWAY CONSTRUCTION in the 
Connecticut Valley, in southern Vermont and New Hanip- 
shire, by the Grand Trunk and the New York, New 
Haven & Hartford interests, is probable. The Rhode 
Island Legislature has passed a bill permitting t 
Grand Trunk Ry. to build a branch to Providence from 
its existing Central Vermont line The railway wil 





have to build its own freight yards, but has the right 
to joint use of the present passenger station in Provi 
dence. The Central Vermont line down the Connecticut 
Valley has to use tracks belonging to the Boston & 
Maine system for a considerable distance near Bellows 
Falls. The control of the Boston & Maine system by 
the New York, New Haven & Hartford makes it cer- 
tain that the use of these tracks will be denied to the 
Central Vermont, and the company will therefore have 
to construct its own line over these sections, but will 
do so under much ¢@ifficulty and expense, as the to 
pography is unfavorable to additional railway constru 
tion. 
asian ee 

THE HUDSON BAY RAILWAY SCHEME in 
is opposed by the Montreal ‘“‘Gazette’’ and the 
“‘Globe.’” The latter journal says: 





The real point at issue is whether grain can be carried 
that way to Europe more cheaply than by other routes, 
or even as cheaply. Unless that question can be an- 
swered in the affirmative, a railway from the heart of 
the Northwest to Fort Churchill or Port Nelson would 
be a piece of the greatest folly imagimable. .... 
We should undoubtedly know much more about the 
scheme than we do now, before we throw $25,000,000 
into the construction of a railway which might remain 
merely a monument of rash mismanagement 

7 e 4 


INTERNATIONAL DAMS ON THE RIO GRANDE. 
Treaty rights, securing privileges to build dams across 
the Rio Grande between Texas and Mexico, have been 
sought to provide an ample water supply for irrigable 
lands on the lower course of the river, American side 
The desired treaty, a correspondent writes, was the 
first step in an enormous irrigation enterprise. A series 
of dams was to be erected at points within 200 miles 
of the river mouth and systems of canals and ditches 
were to carry the water over a great acreage. One 
such dam was to be erected at Roma, 125 miles above 
the mouth and another at Zapata, 175 miles uy 

A blow to these plans is reported in the attitude of 
the Mexican Government. It is stated that Mexico is 
willing that these water-storage dams shall be con- 


structed along the upper course of the international 
boundary stream, but desires no obstruction to the reg 
ular flow at any point within about 250 miles from its 
mouth. It is declared that the Rio Grande is navigable 
for that distance, and to erect dams across it would in- 
terfere with the passage of boats. The original reso 
lution that was drawn by the Mexican Government for 





introduction in the Mexican Congress exempted the 
lower course of the Rio Grande for 450 miles from the 
construction of dams. The distance was later cut down 
to 250 miles. It is believed that it will be adopted in 
the modified form, and then forwarded to the United 
States Government for congressional action. It is re- 
ported that the resolution provides that the water of 
the Rio Grande above 250 miles shall be considered 
common to both nations and that either has the right to 
erect walls or dams for the irrigation of lands on either 
bank. In the early days a line of boats made regular 
trips up the Rio Grande as far as Roma, but owing to 
the accumulation of sand at the mouth of the river no 
navigation has been attempted for a | ti 





mg time Steps 
are now being taken to establish a deep water port at 
the mouth of the stream, and this will involve the 
removal of the bar by dredging or the building of jet- 
ties, it is stated. 

The restriction of 250 miles, as now proposed, reaches 
to a point a short distance above Laredo. From there 
all the way to El Paso the valley is narrow and the irri 
gation possibilities are limited It is claimed, however, 
that several available sites for dams exist along the 
upper course that would form reservoirs of water suffi- 
cient to irrigate several hundred thousand acres : 
higher levels of land, both on the American 





or 
1d Mexi- 
can sides of the international boundary stream It 





reported that efforts are being made to have the Mexi 
can Government still further cut down its restrictions 
to 50 miles above the mouth of the river. 


ro 


Personals. 
Mr. Paul Shoup has been appointed Assistant General 
Manager of the Southern Pacific Ry. in charge of electri 
lines. 

Mr. E. H. Wade, Division Master Mechanic of the 
Chicago & Northwestern Ry. at Chicago, Ill., has been 
appointed Supervisor of Locomotives at Green Bay, Wis 

Mr. Geo. K. Lowell has regigned his position as Gen 
eral Manager of the A 





Arbor R. R. to devote all! his 
time to his duties as a receiver of the Detroit, Toledo & 
Ironton Ry. 

Mr. Edward Wegmann, M. Am. Soc. C. E., who was 
Consulting Engineer of the old Aqueduct Commission of 
New York City, has been appointed Chief Engineer of the 
new Aqueduct Commission 
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S. Keith, Superintendent of Transportation of 

inois Central R. R., has resigned H duties 

assumed by Mr. John M. Daly, Car Accountant, 

who will have the of General Superintendent of 
Transportation. 

Mr. M. V. Hynes, Division Engineer of the Cincinnati, 

Hamil Ry., at Indianapolis, Ind., has been 





& Dayton 


ippointed A neer of Maintenan of Way to 











ucceed Mr J M. Am. Soc. C. E., who has 
been assigned to other dutie 

Col. William H. Bixby, Corps of Engineer U. S. A., 
has been selected to succeed Brig.-Gen. William L. Mar 
hall as Chief of Engineers. Gen. Marshall's retirement 
will occur June 11 The date of Col. Bixby's retire 
ment for age is De 7, 19138 

Mr. A. S. Ken formerly Division Engineer of the 
Chicago, Indianapolis & Louisville Ry., has been ap- 
pointed Engineer of Maintenance of Way Mr. Anton 
Anderson has been appointed Division Engineer of the 
ime iilway to su iM W. A. Wallace, resigned 

Mr. Will J. Sands, M. Am. So M. E., who has been 


Manager of the pumping engine and hydraulic turbine 
department of Allis-Chalmers Co., Milwaukee, Wis., for 
nearly x years, resig 1 iat position April 1 After a 
rest of five or x month he will open an office as a 
consulting engineer in Boston, Mass. 


Merrick, 


the 


formerly 
Lake 
ted 


ind Transportation of all New 


Superintendent of Freight 


& Mich 


Super 


Transportation of Shore n Southern 





Ry., has been appoin General ntendent of 


Freight York Central 


lines 


with headquarters at Chicago, Ill He will be succeeded 


ti by Mr. O. ¢ Smith 


E., 


sorough of 


iS tormer pt on 
Mr. E. P. 


pointed Consulting 


IS! 


Goodrich, has been ap- 


Man- 





hattan, New York C a salary of $7,200 Mr. 
Goodrich is a graduate of the University of Michigan 
lass of 1898. He recently received the Collingwood prize 


from the American ciety of Civil Engineers. 





Mr. Henry D. Shute, M. Am. Inst. E. E., has 1 ap 
pointed Acting Vice-President of the Westinghouse Ele 











tric & Manufacturing Co. Mr. Shute is a graduate of tn 

Massachusetts Institute of Technology, c 3s 0 ISo2 
and entered the West house works in Pittsbu: is an 
apprentice in 1893 after a year of study in the Clau 

thal School of Mines, Germany. 

Col. Frederic V. Abbot, Corps of Engine $s 
Army, and Lieut.-Col. Edward Burr, Corps of neers 
have been ordered to exchange stations and duties, effec 
ive May Col. Abbot has been Assistant to the Chief 
of Engineers at Washington, D. C., for the past ten 
years Lieut.-Col. Burr has been in charge of river and 
harbor improvements in the vicinity of Boston, Mass., 


nee 1906 


M 


Chaussées 


Vétillart, 
iS 


Henri Général des 
States on behalf of 
of France. It de- 


Americ engineering 


Inspecteur Ponts et 
the United 
Public Works 
the study of 
by French 


visiting 
the Department 
ired to 
and 


of is 
arrange 
works 


government 


for an 
industrial 
the 
to 


young engineers, grad 
M. Vétil- 


parts 


uates of schools. 
lart 
the 


by 


engineering 


is visit engineering works in various of 
United States to 
the to 
government, 

Mr 


Division 


make 
be 


arrangements for their study 


engineers commissioned by the French 


Rourke, M. Am. 
Engineer of the ceniral div 


Soc. ¢ 


is. aa 


Isthmian 


Assist 
Cana 


Louis K 


au 


ision, 


Commission, has been appointed 


Mass., at a 
$8,100 


Superintendent of 
Mr 
for 
the 
1S95 


Streets of Boston, salary of $7,500 
and 
He 
of Technology, 
the employ of the Isthmian 
1905. In his new 


Guy C. Emerson, 


Rourke has been receiv 


Panama 
Institute 


ing {free quarters 


his work on the Canal. is a graduate of 


class of 
Canal 
position, 
M. Am 


Mas 
He 
mission since November, 
eed Mr 


achusetts 


has been Com- 
Mr 


Soc 


in 


Rourke will 
( KE 
Mr 


his 


uc 
Am. Soc. C. E., has left 
the Monterrey Water & 
and itk 
d Vaca 
left 


the 
ne 


Geo 


R 


is 


G. 


M 


Engineer of 


Conway, 
Chief 


Mon 


posit 


i on 


has gone with his 


Mr 
for the past 


exte ion Con 


way had occupied 


irs during 


the position just 


ree ve he construction of 


water-supply 


and sewer which is now 





Monterrey, completed 


members of the engineer corps of the water com 
hav 
Mon 
with 


and 


government representatives and others who 


Mr. 
him at 


associated with Conway in his work at 


terrey, sented the time of his departure 


pre 
pr 
} 


a silver loving cup an expression of their regard 


as 
m 

Obituary. 
Als Fellow of the American Institute 
died April 19 at Pittsburg, Pa., aged 87 years 


M 
Architects, 


John ton, 





Teeple, formerly Superintendent of Construc 


yn for the Merritt & Chapman Derrick & Wrecking Co., 
died April 21 at his home in Brooklyn, N. Y. He was 
born in Manhaitan in 1834. 

W. Bleddyn Powell, City Architect of Ph ru, 


ladelphia, 
home in that city April 26 
Philadelphia in 1854. He was a 
Architects 


1801, died at his 


born 


since June, 


Mr. 


fellow of t 


Powell was 
he American 


in 
Institute of 











Gustave A touillier, a civil engineer, died April 21 
in his office Flushing, Long Island, at the age of 61 
years His death was due to asphyxiation. Gas jets in 
the office were wide open and the circumstances indi- 
ated suicide Mr. Rouillier was at one time Village 
Engineer of Flushing and later became Street Commis- 
sioner He was also an assistant to County Engineer 
J. J. McLaughlin of old Queens County and directed 
much of the work on the county’s highways. In 1902 
he was appointed an assistant engineer in the Depart- 
nT of Water Supply, Gas and Electricity of New York 
City Of later years he had conducted a private practice. 
Stanislas Gagne Asso M. Can. Soc. C. E., was 
crushed to death April 14 at a construction camp near 
St. Alphonse, Qu beneath a landslide started by a 
blast Mr. Gagne was about 31 years old and was a 








graduate of the Canadian School of Practical Science in 
the lass of 1901. At the time of his graduation 
he becam issociated with Mr. W. T. Jennings, City 
Engineer of Toronto, and acted as his chief assistant 


in Niagara power plant construction work. 


After Mr. 








Jennings’ death in October, 1906, Mr. Gagne joined 
partnership with his son, Gordon T. Jennings, and car- 
on with him a considerable practice, largely in 
lway construction work. At the time of his own death, 
Gagne was ( r in charge of the con- 
ruction work ¢ ¢ Bay Ry where the acci- 
dk yccurred 
i 
° . ° 2 
Engineering Societies. 
COMING MEETINGS. 
AMERICAN ELECTROCHEMICAL SOCIETY. 
May 5-7 Annual meeting at Pittsburg, Pa. Secy 


Jos 


Bethleh« m, Pa. 
ENGINEERING ASSOCIATION. 


W. Rich: 
APPALACHIAN 





May 6-7 Annual meeting at Winston-Salem, N. C. 
Secy Henry M. Payne, Morgantown, W. Va. 
‘LATION = 
neeting at Indianapolis, ‘Ind. Secy., 





t., Boston, Mass. 


RAILWAY’ TELEGRAPH SUPER- 


Zz » 


al. 


Angeles, é 
hi- 


St. 


Los 
135 Adams 


5 nnual 
> W. Drew, 


meeting at 


c 
Room 306, Cc 











NATIONAL FIRE PROT TION ASSOCIATION. 
May 17-19. Annual meeting at Chicago, III. Secy., 
Franklin H. Wentworth, ST Milk St., Boston, Mass 


AMERICAN 
May 15S. 
Pe 53 
OHIO SOCIE’ 
STEAM 


RAILWAY ASSOCIATION 
Annual meeting at New York City. Sec 
Allen, 24 Park Pl., New York City. 

I OF MECHANICAL, ELECTRICAL AND 
ENGINEERS. 





y., 





we 






















May 19-20. Sem 1ual meeting at Cincinnati, Ohio 
Secy., F. E. S rn, Ohio State University, Colum- 
bus, Ohio 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. 

May 25-26. A meeting at Chicago, III. Secy., 

D. La Salle Station, Chicago, Ill 
NATIONAL LIGHT SOCIATION. 

May neeting a . Louis, Mo. Secy., 

T. Sth St., New York City. 





AMERIC 





OF MECHANICAL ENGINEERS. 
i SP 


May ; Spring meeting at Atlantic City, } , 
Secy W. Rice, 20 West 309th St., New York 
C 


SOCIETY OF PENNSYLVANIA. 


11 convention at Harrisburg, Pa. Secy., 
, Gilbert Bldg., Harrisburg, Pa 
NDRYMEN’S ASSOCIATION, 
] tion at Detroit, Mich. Secy 


tehung, ae 
CAR BUILDERS’ ASSOCIATION. 
7 Annual convention at Atlantic City, 


MASTER 
June 15 ° 
Secy Jos. W. Taylor, 390 Old Colony Bldg., Chi- 
cago, 1] 


AMERICAN RAILWAY MASTER MECHANICS’ 
CIATION. 

June 20-22. 
Secy., Jos 
cago, Ill. 

AMERICAN 


Annual convention at Atlantic City, 
W. Taylor, 8390 Old Colony Bldg., 


SOCIETY OF CIVIL ENGINEERS. 


June 21-24. Annual convention at Chicago, Ill. Secy., 
Chas. W. Hunt, 220 West 57th St., New York City. 


CHEMICAL ENGINEERS. 
meeting at Niagara Falls, 
Olsen, Polytechnic Institute, 


AMERICAN INSTITUTE OF 

June 22-24. Semi-annual 
NN. 2s Secy., J. C. 
Brooklyn, N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION. 


2 nual 






meeting 


Nor Cornell 
INSTITUTE 


at Madison, Wis. 
University, Ithaca, 
OF ELECTRICAL 


June 2. 
Henry H 
AMERICAN 
NEERS 


Secy., 





ENGI- 








June 1)” Annual convention at Jefferson, N. H. 
Secy., R. W. Pope, 33 West 39th St., New York 
City 

AMERICAN SOCIETY FOR TESTING MATERIALS. 


June 28-July 2 
Secy., Edgar 
Philadelphia, 


Annual meeting at Atlantic City, N. J. 
Marburg, 
Pa 


University of Pennsylvania, 


OF HEATING AND VENTILAT- 





ING 
June 30-July 1. Se 
Mo. Secy., ! 
York City. 


mi-annual 
Mackay, 


at St. 
Box 1818, 


meeting 
P. &. 


Louis, 
New 





ENGINEERING 
ld 


imore, 


ILLUMINATING 


nual 


SOCIETY 
during 


The 
the 


an- 
‘onvention will be h this 
Md 
AMERICAN INSTITUTE OF MINING ENGINEERS. 


A special trip to the Panama 


year latter 


part of August at Bal 


Canal 


(with a side trip 
Starting 


to 


he iron mines of is 


Cuba) 


proposed, from New 








York 
and 


about Nov. 1 


four weeks. 


CANADIAN SOCIETY OF CIVIL ENGINEERS.—At t} 
Montreal, 


meeting of April 28 at 


Que., 


Mr. 


The trip will occupy between thr 


R. L 


8. 


will read a paper on ‘‘Some Recent Developments in t 
Purification of Public Water Supplies.’’ 


IRON AND 
ing in 
Medal 
Rotherham. 


STEEL INSTITU 
London, England, May 
for 1910 will be present 
At 
Carnegie 


of 


Andrew research 


be announced. The autumn 
Buxton, Derbyshire, Sept. 27-2 


INTERNATIONAL 


GRESS.—The 1910 meeting wi 


3uenos Aires, Argentine Republic. 





od into 


div eleven sections, 


ing; Physics and 








AMERICAN 


mathematics; 


TE.—At 
4-5, 


the 


scholarships 


meeting wil 
SCIEN 
ll be 
The co 
is follows: 


° 
». 


held July 


annual mec 


the Bessemer Go 
ed to Mr. E. 
the May 5 session, 


H. Sanite: 


the awards of 


for 
1 be 


1I9D1O ow 
held 


TIFIC CON 
10-25 
ngress will 


1. Enginee: 


Chemistry; 4 


Geology; 5. Anthropology; 6. Biology; 7. Geograph 
and history; 8. Economics and statistics; 9. Militar 
science; 10. Naval science; 11. Psychology. 

Spanish, German, French, English and Portugu 
are the only languages that may be used at the meet 
ings. Any person may become a member by the pay 
ment of $5, and is thereby entitled to attend the s 
sions and excursions of the congress. The president o 
the engineering section is Mr. Luis A. Huergo, Arge: 
tine Scientific Society, 269 Calle Cevallos, Buenos Aires 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—A 
the meeting of April 6, as noted in our issue of Apr 
14, provision was made for the appointment of 


committee of five to consider the matter of state and na 


tional legislation affecting the practice 
The committee appointed has issued the 


cular: 


The undersigned, 
to secure promptly 


in order to 
full iniorr 


conditions both in this country 
the 
the society will furnish the committee with su 
in 


This 
ship of 
data on 
country 

Where statutes affecting 
engineer to practice are in 
committee will be advised as 


circular is issued in 


this subject 
in 


as they ¢ 


in 


force, it 
to their effect. 


report 
nation conce 
and abroad 


belief that 


‘an secure 


which they are practicing. 


any way th 


is h 


as directed, 


of engineer 
following ci 


desir 
rning present 


the member 
the 


State o 


e right of a: 
oped that th 


If such laws do not exist, but if the subject has bee: 






ed, or if legislation has 


lease address replies to the 


The members of the commit 
William H. Burr, James Owen, 
Chas. Warren Hunt. 


TRAVELING ENGINEERS’ 


been propo 


Secretary. 
tee 


are: Jo 


George 


ASSOCIAT 






Ww. 


sed, the 


com 


-e will be glad to hear just what has been done. 


A. Benss 


Tillson and 


hn 


TION.—At the 


18th annual convention at Niagara Falls, Can., Aug 
16-19, the following list of subjects will be discussed 
1. Fuel economy, under the following heads: (a) Valu 
of present draft appliances. Can they be improved to 
effect fuel economy? (b) Firing practices, including 
the prevention of black smoke. (c) Roundhouse pra 

tices; whether it is more economical to knock or bank 
fires at terminals. (d) Whether it is more economica 
to buy a cheap fuel of a low heat value, or a higher 
priced fuel of a greater heat value. (e) Devices and 
appliances for use on engines and tenders to preven 
waste enroute. 2. Superheat as applied to locomo 
tives. 3. How can the traveling engineer best educat 
the present-day fireman to become the successful en 
gineer of the future? 4. Latest developments in air 
brake equipment and its effect on train handling a) 
What progress has been made in reducing the cost o 
locomotive lubrication, and is it advisable to place thi 
item entirely under the control of the road foreman o1 


traveling engineer? 6. New 


valve 


gears 


as compared 


with Stephenson or link motion, referring particularly to 


economy of operation and m 


aintenance, 


procedure in case of break-downs. 


and necessary 


ENGINEERS’ SOCIETY OF PENNSYLVANIA.—In the 
announcement for the second annual convention, to be 
held at Harrisburg, Pa., June 1-4, it is stated that the 


convention 
alone. 
tend and all 
engineering 
the floor. 


is not restricted t 
Pennsylvania 
organizations will 


Only qualified m 


me 


o members 


mbers of 
be given t 
embers of 


national or 


of this society 


All members of the profession are invited to at 


state 
he privilege o 


the Engineers 


Society of Pennsylvania will be permitted to vote. 


The convention will be addressed by Governor 


Stuar 


by the presidents of the four large engineering societic« 


of the state and by the mayor of Harrisburg. 


liminary 
the 


program 
numerous 


gives a 


expected papers. 


This 


one 


The pre 


is an illu 


trated lecture on ‘‘Sanitation,’’ by Dr. Samuel G. Dixon 


and is scheduled for the 


evening of June 3. 


All excep 


social sessions will be held in the House of Represen 


tatives, State Capitol Building. 


The question of a cod 


of ethics for engineers will be one of the subjects dis 


cussed at the business meetin 


The social features of 


smoker on June 1, 

and an excursion to McCall 
sion will include a tour of 
Ferry hydro-electric plant o 
trial exhibit will be held in 
vention. 





the 
a banquet June 2, 


gs. 
conventic 


Ferry June 
inspection 
f 135,000 
connection 


HP. 


2 Comprise 


reception June 3 


4. The excur 
of the McCall 
An indus 


with the con 








definite title for only one of 





